The Structure of Stellar Coronae in Active Binary Systems by Sanz-Forcada, J et al.
Draft version October 31, 2002
Preprint typeset using LATEX style emulateapj v. 26/01/00
THE STRUCTURE OF STELLAR CORONAE IN ACTIVE BINARY SYSTEMS
J. Sanz-Forcada1,2, N. S. Brickhouse1, and A. K. Dupree1
Draft version October 31, 2002
ABSTRACT
A survey of 28 stars (22 active binary systems, plus 6 single stars or wide binaries for comparison)
using extreme ultraviolet spectra has been conducted to establish the structure of stellar coronae in
active binary systems from the emission measure distribution (EMD), electron densities, and scale sizes.
Observations obtained by the Extreme Ultraviolet Explorer satellite (EUVE) during 9 years of operation
are included for the stars in the sample. EUVE data allow a continuous EMD to be constructed in the
range log Te(K) 5.6{7.4, using iron emission lines. These data are complemented with IUE obser-
vations to model the lower temperature range (log Te[K] 4.0{5.6). Inspection of the EMD shows an
outstanding narrow enhancement, or \bump" peaking around log Te(K) 6.9 in 25 of the stars, dening
a fundamental coronal structure. The emission measure per unit stellar area decreases with increasing
orbital (or photometric) periods of the target stars; stars in binaries generally have more material at
coronal temperatures than slowly rotating single stars. High electron densities (Ne & 1012 cm−3) are
derived at log Te(K) 7.0 for some targets, implying small emitting volumes.
The observations suggest the magnetic stellar coronae of these stars are consistent with two basic
classes of magnetic loops: solar-like loops with maximum temperature around log Te(K) 6.3 and lower
electron densities (Ne & 109 − 1010.5 cm−3), and hotter loops peaking around log Te(K) 6.9 with
higher electron densities (Ne & 1012 cm−3). For the most active stars, material exists at much higher
temperatures (log Te[K] 6.9) as well. However, current ab initio stellar loop models cannot reproduce
such a conguration. Analysis of the light curves of these systems reveals signatures of rotation of coronal
material, as well as apparent seasonal (i.e. year-to-year) changes in the activity levels.
Subject headings: stars: coronae | stars: flares | stars: individual | x-rays: stars
1. INTRODUCTION
The study of coronal structure from early X-ray and
EUV satellites has generally been limited to 2 or 3 tem-
perature emission measure ts. After the launch of the
Extreme Ultraviolet Explorer satellite (EUVE) a continu-
ous emission measure distribution (EMD) in the coronal
region has been obtained for a few objects, but no sys-
tematic study has been carried out to date in a substan-
tial set of stars. Early EUVE observations have shown a
quite dierent coronal structure in active stars from that
of the solar corona (Dupree et al. 1993). After nine years
of EUVE data collection, many cool stars have been ob-
served (?, see, for instance,)]crai97, some of them several
times, allowing the acquisition of good spectra for many
stars so that reliable EMDs can be calculated. A survey
of 28 stars has been conducted (Sanz-Forcada 2001) to
nd stellar parameters that can be related to the observed
coronal emission. In this study a total of 22 active binary
systems (in particular RS CVn and BY Dra systems), and
6 single stars or wide binaries has been included. This
sample covers a wide range of luminosity class, spectral
type, and rotational period (see Table 1), and hence dif-
ferences might be expected to occur in their coronae that
can be related to stellar parameters. In this paper we
present the results for 21 stars, complementing our previ-
ous analysis (Sanz-Forcada, Brickhouse, & Dupree 2002),
which includes the stars V711 Tau, UX Ari, σ Gem, II Peg,
β Cet (also studied here with recent observations), and
AB Dor. Two other binaries, Capella and λ And (Dupree
et al. 1993; Dupree, Brickhouse, & Sanz-Forcada 2002;
Sanz-Forcada, Brickhouse, & Dupree 2002) complete the
set of 28 stars.
The observed EMD of Capella (Dupree et al. 1993) re-
vealed the presence of a narrow enhancement or \bump"
at log T(K)6.8, that varies little in observations taken at
dierent epochs (Dupree et al. 2002). Other stars show
similar structure including λ And (Sanz-Forcada et al.
2001), and the six stars in Sanz-Forcada et al. (2002), some
of which are also studied by Griths & Jordan (1998).
Analysis of the changes observed in the EMD during large
flares has also been carried out for 6 stars: λ And (Sanz-
Forcada et al. 2001), V711 Tau, UX Ari, σ Gem, and II Peg
(Sanz-Forcada et al. 2002), and AR Lac (this work), show-
ing that the bump remains and is stable in temperature,
while the emission measure increases during flares.
In this paper we describe the detailed results for the re-
maining 21 stars of the sample and the global conclusions
from the entire sample. The stars have been grouped ac-
cording to their observed coronal spectra: a rst group
of low and intermediate activity stars, dominated by lines
formed at log T(K)5.8{6.5, with dierent levels of flux
in lines formed at higher temperatures; a second group
of \active" stars, with spectra dominated by lines formed
at log T(K)6.7{7.1; and a third group with a very sig-
nicant presence of even hotter material (indicated by Fe
XXIII-XXIV).
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In x 2 we discuss the EUVE and IUE observations, fol-
lowed by the techniques employed in the analysis of the
data (x 3). Individual results, following the classication
of the three groups, are described in x 4. A general discus-
sion of these results and a comparison between the dier-
ent degrees of activity are made in x 5, and the Conclusions
are summarized in x 6.
2. OBSERVATIONS
EUVE observations taken between 1993 January and
2000 September are used (Table 2). Some of the obser-
vations were awarded to us through the Guest Observer
program, while most of them were made available through
the Multimission Archive at Space Telescope (MAST).
EUVE spectrographs cover the spectral range 70{180 A,
170{370 A, and 300{750 A for the short-wavelength (SW),
medium-wavelength (MW), and long-wavelength (LW)
spectrometers respectively, with corresponding spectral
dispersion of λ  0.067, 0.135, and 0.270 A/pixel, and an
eective spectral resolution of λ/λ200{400. The Deep
(DS) Survey Imager has a band pass of 80{180 A (Haisch,
Bowyer, & Malina 1993).
EUVE light curves (Fig. 1) were built from the DS im-
age, by taking a circle centered on the source, and sub-
tracting the sky background within an annulus around the
center. Standard procedures were used in the IRAF pack-
age EUV v.1.9. Time bins are 600 s. Points aected by
the \dead spot" are marked as open circles in the light
curves, while lled circles mark the corrected points. The
\dead spot" is a low gain area of the DS detector that af-
fects some of the observations taken in 1993 and 1994,
resulting in variable levels of contamination of the sig-
nal (?, see)]mill95. We corrected the eects of the dead
spot contamination by ratioing unaected DS flux to the
flux from the integrated SW spectrum measured simulta-
neously. This gives a correction factor that can be applied
to the DS points aected by the dead spot. When all the
DS flux points are contaminated, we normalized using a
star with unaected DS flux, and a similar emission mea-
sure distribution. The error bar included in the gures
indicates the average of the non-contaminated DS fluxes.
Spectra for each star, extracted from each spectrograph,
are binned over the total observation and then summed
for the whole set of observations. Fig. 2 shows the SW
and MW spectra for all the targets, and Fig. 3 contains
the LW spectra for 5 of the stars. The addition of spec-
tra from dierent observations is not of concern since no
signicant degradation was reported in the performance
of the EUVE spectrographs during the mission (Abbott
et al. 1996).3 Lines identied in the summed EUVE spec-
tra are given in Table 3 and Table 4. Our primary goal is
to identify Fe diagnostic lines, but we also include strong
lines from other elements.
Spectra from the International Ultraviolet Explorer
(IUE) archive (NEWSIPS extractions) have also been used
to construct the EMD curve of the stars by providing lines
formed at lower temperatures than those occurring in the
EUVE spectra. Low resolution spectra (6 A) covering
λλ 1100{1950 were employed. In the case of AR Lac, qui-
escent and active spectra have been selected, with discrim-
ination based on the changes observed in line fluxes found
in dierent spectra. IUE line fluxes used to determine the
EMD are listed in Table 5.
3. DATA ANALYSIS
The DS light curves of the targets are shown in Fig.1
where they are compared with the orbital phase for the
binaries. For  Eri and LQ Hya, a photometric phase is
displayed; no periods are considered for α Cen, β Cet and
Procyon.
To obtain fluxes of the individual EUV emission lines we
rst performed optimized extractions from the summed
two-dimensional images by removing an averaged back-
ground evaluated on either side of the spectrum, using the
software provided in IRAF and the EGODATA 1.17 ref-
erence data set. A local continuum in the spectrum itself,
determined by visual inspection, was subtracted from each
line where necessary. The error in the line flux is dened
as σ = 1/[S + B(1 + 1/n)]1/2, where S is the net signal,
B is the estimated average background, and n is the over-
sampling ratio (i.e., the ratio of total background pixels to
the number of total source spectral pixels in the image),
having a value n10{15 in our extraction.
To correct the observed fluxes for interstellar hydro-
gen and helium continuum absorption, we used a ratio
He I/H I=0.09 (Kimble et al. 1993), and values for the hy-
drogen column density obtained in dierent ways for each
star. For some targets, direct measurements of the col-
umn density were available from Lyman series absorption
features. Frequently the observed ratios of the Fe XVI
λ335 and λ361 lines can indicate the amount of interstel-
lar absorption because the theoretical ratio (1.94 in pho-
ton units) is determined from fundamental atomic physics.
When these line fluxes are available, they have been used
to establish or corroborate hydrogen column densities to
the targets (see Fig. 4). When those values were not ac-
curate enough, we deduced the column density from tab-
ulations (Fruscione et al. 1994) of stars nearby in the sky,
and these were the adopted values if no additional refer-
ences are given. Table 1 lists the values assumed. Further
discussion follows in the sections for the individual stars.
The electron density in the corona of the stars at
log Te(K)  6.9 − 7.0 has been inferred from ra-
tios of the observed fluxes (corrected for interstel-
lar absorption) of Fe XIX λ91.02/λ108.37, Fe XX
λ110.63/(λ118.66+λ121.83), Fe XXI λ102.22/λ128.73,
Fe XXI (λ142.16+λ142.27)/λ102.22, and Fe XXII
λ114.41/λ117.17 in the summed spectra. Iron line emissiv-
ities were generally computed for the densities derived in
each spectrum, when available. Atomic models for Fe XX{
XXII were taken from Brickhouse, Raymond, & Smith
(1995), with Fe XIX from Liedahl’s HULLAC calculations
(?, see)]bri98. These models have recently been compared
with measured tokamak spectra at dierent densities in
the range 1012 { 1014 cm−3 at  107 K and show good
3Results of the nal EUVE calibration observations made during the last month of EUVE science operations in January 2001 demonstrated:
(1) no signicant degradation in the SW spectrometer; (2) possibly up to 15% loss of sensitivity non-uniformly in the MW spectrometer; (3)
no change (to <10%) in the LW detector when comparison of 1993 and 2001 spectra are made. The LW detector showed some degradation in
1999, but the detector recovered by the end of the mission. The DS count rates are in agreement within 10% of previous measurements. (See
ftp://legacy.gsfc.nasa.gov/euve/doc/final calib.report.)
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agreement (Fournier et al. 2001). Table 6 shows the re-
sults for each star.
We performed a line-based analysis of the emission spec-
tra in order to calculate the EMD (
∫
NeNHdV cm−3,
where Ne and NH are electron and hydrogen densities, in
cm−3) corresponding to the observed fluxes. In contrast to
ROSAT and ASCA measurements, which assume coronal
models with only 2 or 3 temperatures, EUVE gives infor-
mation on a continuous set of ionization states. In fact,
all stages of iron ionization are represented from Fe IX
through Fe XXIV except for Fe XVII, which has no strong
transitions in the EUV spectral range. We used the line
emissivities calculated from Brickhouse et al. (1995) for the
EUVE iron lines, based on a solar iron abundance4 of 7.67
(Anders & Grevesse 1989). Line emissivities from Ray-
mond (1988) are used for the (non-iron) lines formed in the
UV region. Theoretical fluxes were calculated using the as-
sumed EMDs (?, see) and references therein]dup93,bri98
which were then iterated to obtain the EMD that best
matches the observed fluxes. Generally agreement is bet-
ter than a factor of two. It is important to note that
we have integrated over the entire atomic emissivity func-
tion for each line in order to predict the model fluxes, and
do not simply assume formation at a single temperature
or temperature range. Iron lines severely contaminated
by lines of other elements and some complex blends have
been estimated by using the Astrophysical Plasma Emis-
sion Code (APEC) v1.10 (Smith et al. 2001). These are
excluded from the EMD analysis as marked in Table 3.
Figure 5 shows the EMD of summed spectra of the stars
in the sample. Values used for the EMD are given in Ta-
bles 7 and 8, with a simple characterization suggested in
Table 9.
4. RESULTS
4.1. Low activity levels
In this group we include stars showing a spectrum dom-
inated by lines formed at
log T(K)5.8{6.5 (Fe IX{XVI), although with dierent
contributions from the lines formed at higher temperatures
(see Figs. 2a, 3). In the EMD derived for these stars, α Cen
represents the lowest activity level observed in the sample,
both in the transition region and in the corona. Procyon
also has low levels in the corona, but the transition region
EMD is comparable to that observed in more active stars
(see x 5). Finally,  Eri and ξ UMa have high emission
measure in the two temperature ranges, such that their
EMDs represent an intermediate step towards the second
group included in the sample.
4.1.1.  Eri
 Eri (HD 22049, HR 1084) is a relatively young star
(1 Gyr) showing high levels of activity. The eects of the
dead spot prevent an analysis of the seasonal (i.e. year-to-
year) variations of the light curves, but small scale vari-
ations can be seen with a frequency of 1{1.5 days, and
some flaring activity could be present in the second part
of the 1995 observations (Fig. 1).
Studies of the EUVE observations have been carried out
by Laming, Drake, & Widing (1996) and Schmitt et al.
(1996). Laming et al. (1996) derived the emission mea-
sure of each individual line as if it were emitting only at
its maximum temperature thus obtaining an upper limit
to the EMD value. This model peaks at log T(K)6.5.
Densities derived from Fe XIV line ratios (Laming et al.
1996) yield a value of log Ne(cm−3)9.5 at log T(K)6.2,
similar to results found by Schmitt et al. (1996).
We added all the available EUVE data of  Eri in order
to improve the statistics of the spectra, and the accuracy
of the EMD. Although the EMD calculated (Fig. 5) indi-
cates a peak around log T(K)6.4, a range of values of
the EMD predicts very similar line fluxes. It is dicult to
distinguish a peak around log T(K)6.5, from two peaks
at log T(K)6.4 and log T(K)6.8. In order to iden-
tify a preferred EMD model, it would be optimum to use
lines with a maximum of emission around log T(K)6.5{
6.7 such as Fe XVII which are not available in the EUVE
spectral range.
The electron density calculated from the Fe XXI lines
(31013 cm−3, see Table 6) points towards the presence of
two kinds of structures at log T(K)6.2 and log T(K)7.0,
because the inferred densities dier by 4 orders of mag-
nitude, although some caution must be exercised in the
interpretation of the measured electron density at high
temperatures (see x 5) in this star (the adopted value in
the EMD was log Ne[cm−3]13.0). The observed levels of
EUV/flaring activity are higher than the flux levels of the
quiet Sun, creating dierent conditions for the atmosphere
of the planet found by Hatzes et al. (2000) associated with
 Eri.
4.1.2. Procyon
Procyon (α CMi, HD 61421, HR 2943) is an F5 IV-V
star frequently used for comparison with the Sun. Its ro-
tational period of 9.06 d is estimated from a vsin i=6.1
km s−1 (de Medeiros & Mayor 1999). The DS light curve
of Procyon shows the presence of short-term modulation
in a non-periodic time pattern of 14 hr in 1993 (Fig. 1).
The observations taken in 1999 show higher dispersion in
flux values than in 1993 and 1994; however, this eect can
be due to the increase of activity in the Sun, as has been
found in other observations taken in 1999 and 2000. In any
case it does not seem possible to attribute these variations
to intrinsic changes in the star.
During the EMD tting process in Procyon, some of the
lines have shown larger discrepancies between the observed
fluxes and those predicted by the atomic model of Brick-
house et al. (1995). In particular, the Fe XII λ364.4 line
seems too strong, as if blended, though the APEC model
does not show an obvious candidate for blending.
4.1.3. ξ UMa
ξ UMa is a multiple system formed by four stars grouped
in two spectroscopic binaries (Grin 1998) in a visual orbit
of 60 yr. EUVE can not resolve the components. ξ UMa
A (HD 98231) is a spectroscopic binary with a Porb=670.24
days (Grin 1998). A G0V star is the only star observed,
and the companion is unknown { perhaps an M star (Grif-
n 1998). ξ UMa Aa shows low activity levels in the chro-
mosphere, having very weak emission in the Ca II H & K
lines (Montes et al. 1995). ξ UMa B (HD 98230) shows
4The solar iron abundance is dened as (12. + log F e
H
), where F e
H
represents the ratio of iron to hydrogen by number.
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an active spectrum, with stronger Ca II H & K emission
lines coming from the observed G5V star, and a possible
contribution from an unseen late-K dwarf (Grin 1998).
The low value of the mass function (f[m]=0.000046M)
found by Grin (1998) points towards a very small value
of the inclination (. 11), meaning a system observed
almost at the pole. From the eective temperature (?,
Teff=5650 K,)]cayr94, and the typical values of stellar
radii available in Gray (1992) relating radii and mass with
spectral type, we estimate R= 0.95 R for ξ UMa B. IUE
spectra from both components (Table 5) show that most
lines are stronger in the B component of the system by a
factor 2:1. Hence it is expected that the B component
will be the main source of flux in the EUV wavelengths,
but the A component is likely to have a non-negligible
contribution of EUV light.
The light curve (Fig. 1) has been phased using the
ephemeris given by Grin (1998) for the A and B com-
ponents, and adapted to follow the criteria of φorb=0
corresponding to the primary star behind, resulting in
T0(HJD)=2,442,442.916, Porb=3.980507 d. The DS light
curves of ξ UMa show some flaring activity, as well as semi-
periodic fluctuations similar to those observed in other sys-
tems.
The Fe XVI line ratio in the MW spectrum (2.250.15)
provides an accurate value of the hydrogen column density
of NH = 8.31017 cm−2 (Fig. 4), lower than the value of
NH = 1.51018 cm−2 estimated by Schrijver et al. (1995)
from nearby stars. Fig. 5 shows the EMD calculated for
this system. This is the most outstanding example of two
peaks in the emission measure, with very similar values of
the emission measure for each peak. This result ts the
observed fluxes better than an EMD with only one peak
at intermediate temperatures.
4.1.4. α Cen
As in the case of ξ UMa, EUVE can not separate the
light coming from α Cen A (HD 128620, G2V) and B (HD
128621, K1V). Hence, the observed light curve and spec-
tra correspond to both stars. IUE spectra show higher
flux levels in the A component (see Table 5) than in the
B component, but EINSTEIN satellite x-ray observations
show that the K1 star is the predominant source in the
range 0.2{4 keV (Golub et al. 1982), with an approximate
ratio 2:1.
The DS light curve of α Cen does not show any short-
term change, and no flares are registered. Analysis of sea-
sonal changes shows small variations, counting an increase
in the flux by 15% from 1995 to 1997, while the 1993
observations are compromised by the dead spot. The hy-
drogen column density adopted is NH = 6  1017 cm−2,
calculated by Linsky & Wood (1996) from Lyman α and
Mg II h & k lines. As in the case of Procyon, disagree-
ments occur between the observed and predicted fluxes in
the Fe XII λ364.4.
The general shape of the EMD is similar to that of
the Sun in the absence of flares, up to log T(K)6.5 (?,
see)]rea01. The electron density calculated from Fe X,
XII, XIII, and XIV lines in the range log T(K)6.0{6.5
gives a value of log Ne(cm−3) 9.5 (Mewe et al. 1995;
Drake, Laming, & Widing 1997).
4.2. Active stars
This group of stars includes those for which the
EMD is clearly dominated by the emitting material at
log T(K)6.9 signaled by strong lines of Fe XVIII and
Fe XIX, but with relatively small contribution from mate-
rial at higher temperatures (compared to the most active
stars in the third group). Capella (Dupree et al. 2002) is
included in this group, and was also present in the sample
of 28 stars studied in Sanz-Forcada (2001).
4.3. β Cet
β Cet (HD 4128, HR 188, K0 III) is a single star
with an apparent low rotational velocity (?, vsin i= 3.5
km s−1)]melo01, but with surprisingly high levels of ac-
tivity in X-rays. An estimate of the rotational period of
189.1 d can be deduced from the radius and inclination
in Table 1 and vsin i (Gray 1989). Two sets of EUVE
observations are available for β Cet. An observation of 6
days during 1994 September shows a light curve with no
signicant variation, and a spectrum and EMD similar to
that of active binary systems like Capella (Sanz-Forcada
et al. 2002). A second set of observations taken during
2000 August shows flaring events in the DS light curve,
and a level of emission much higher than in the 1994 cam-
paign suggesting seasonal changes in the level of coronal
activity of this star (Ayres, Osten, & Brown 2001). The
accumulated 808 ks of exposure time in the SW spectrum
makes it the longest stellar observation with EUVE, and
allows the analysis of a high-quality spectrum.5 Ayres
et al. (2001) applied models based on upper-limit EMDs
to the observed spectra of quiescence and flaring stages
during this set of observations6. These authors report a
total exposure time of 645 ks, well below the exposure time
calculated from archival data. This aects the fluxes re-
ported by Ayres et al. (2001), which are larger than fluxes
reported here by 15-35 %. No details are given by these
authors on how well their model predicts the line fluxes,
and during flaring stages their model spectrum seems not
to accurately match some of the observed lines, including
the density sensitive lines.
The EMD derived from the summed 2000 spectrum
yields one of the best ts of the sample (see Fig. 5), al-
though the lack of MW and LW spectra containing the
Fe XV, Fe XVI and Fe XXIV lines, weakens the constraint
on the EMD at log T(K)6.5 and log T(K)7.3. The re-
sulting EMD shows clear dierences with respect to the
1994 observations in the temperature range available in
this observation, exhibiting a higher EMD mainly for tem-
peratures higher than the bump at log T(K)  6.8 (?,
see)]paper1.
4.3.1. AY Cet
AY Cet (HD 7672) is an RS CVn system with the EUVE
flux dominated by a G5III active star, and a faint white
dwarf companion with negligible flux contribution in this
5Unfortunately detectors for the MW and LW spectrometer were not turned on for this exposure.
6The observations in the EUVE archive contain one set of corrupted data, and the rst ∼4 days of observation included in Ayres et al.
(2001) are not available in the archive.
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band. Schrijver et al. (1995) had diculties applying a
global t to the noisy spectrum of AY Cet, and only the
assumption of a low iron abundance allowed a result with-
out a false \hot tail" in the EMD. The global t yielded an
EMD peaking at log T(K)7.0. Our EMD modeling indi-
cates a peak at log T(K)6.9 (Fig. 5) with no \hot tail."
The shape of our EMD does not depend on abundances,
since we use only Fe lines.
4.3.2. AR Psc
AR Psc (HD 8357, G7 V + K1 IV) has a shorter pho-
tometric period (?, Pphot=12.38 days;)]cuti01 than the or-
bital period of 14.3023 days (Fekel 1996), something un-
usual among RS CVn stars. Fekel (1996) proposed that
AR Psc has not yet arrived on the main sequence to ex-
plain the lack of synchronization between the two peri-
ods. The EUVE observations of AR Psc with the DS
(Fig. 1) reveal the persistence of an active region during a
full rotational period. This active region is visible around
JD2,450,690.2 and JD2,450,702.5, approximately the
duration of the optical photometric period. Enhanced
emission is also observed after the second appearance of
this active region; this feature can not be unambiguously
considered as a flare since the low enhancement of light
(50%) does not match the duration of the event (1 day)
when compared to other flares of similar duration (Osten
& Brown 1999; Sanz-Forcada et al. 2002).7
There is much uncertainty in the hydrogen column den-
sity used for this star. A value of NH = 2  1018 cm−2
is assumed, estimated from column densities measured in
nearby stars (Fruscione et al. 1994). AR Psc shows a fairly
small bump in the EMD (Fig. 5), but peaking at a higher
temperature than usual, at log T(K)7.1. A better knowl-
edge of the hydrogen column density is needed to specify
the EMD particularly in the lower T regions dened by
the iron lines at long wavelengths.
4.3.3. CC Eri
Similar to other systems observed in this sample, small-
scale variability is present in the light curve of CC Eri (HD
16157, K7 V + M3 V), with non-periodic variations of 10{
14 hr (Fig. 1). A short-duration flare could be present at
JD2,449,977.5. A value of NH = 2.6  1018 cm−2 was
estimated by Pan & Jordan (1995) from the distance to
the star and the average hydrogen column density. Amado
et al. (2000), using this value, derived an upper limit to
the EMD based on the temperature of maximum emis-
sivity of IUE and EUVE spectral lines. Their derived
EMD has a minimum around log T(K)5.0 and a peak
at log T(K)6.8.
In the EMD we calculate with the whole emissivity func-
tion, the resulting distribution (see Fig. 5) shows a mini-
mum at higher temperatures (between 5.5 { 5.8 dex), and
an apparent overabundance of nitrogen is indicated by the
N V λ1240 line, similar to the cases mentioned in Sanz-
Forcada et al. (2002). The local enhancement in the EMD
occurs at log T(K)= 6.8.
4.3.4. YY Gem
YY Gem (Castor C, HD 60179C) is a well known ac-
tive system with two M dwarf stars in the double-lined
spectrum. The DS light curves are characterized by the
presence of many short flaring events (at least 7), including
an enhancement by a factor of at least 9 at the very end
of the observation (Fig. 1). Lower flux levels are displayed
in the right panel to show the small-scale variability. This
system has an orbital inclination of 86.3 (see Table 1),
making it one of the best targets to search for rotational
modulation and eclipses, as have been found with ROSAT
(Schmitt 1998). But the presence of frequent flaring, along
with the noise found in the data, makes it dicult to nd
such evidence from the present observations.
The hydrogen column density towards nearby stars (Fr-
uscione et al. 1994) suggests a column density of NH 
2.5  1018 cm−2 to YY Gem, but this value seems to
be high compared to nearby stars in our sample. The
use of the Fe XVI line ratio (λ335/λ361) in the MW
(1.80.3) yields an upper limit to the column density of
NH . 6  1017 cm−2 (Fig. 4). In view of these divergent
results, we use the upper limit given by the Fe XVI line ra-
tio, since it represents a direct measurement towards this
star.
The EMD of the system (see Fig. 5) can be used to pre-
dict the Ar XV λ221.15 line using APEC and good agree-
ment is found, assuming [Ar/Fe] 0.8 (a noble gas enhance-
ment) and a solar oxygen abundance (Anders & Grevesse
1989). Also, the complex blend at λ192 A includes the
Fe XII λ193.51 line, which may contribute 40% of the
observed flux. These lines give some information regarding
the stellar EMD near log Te(K) 6.3, although a better
determination of the ISM absorption would be helpful.
4.3.5. BF Lyn
Variations by up to 20% with respect to the aver-
age value are observed in the light curve of BF Lyn (HD
80715, K2 V + dK), suggesting the presence of small-scale
modulation in a semi-periodic pattern. As in the case of
YY Gem, the value of the hydrogen column density to-
wards BF Lyn is very uncertain, although the presence of
the Fe XVI lines makes possible an estimate from their ra-
tio (1.540.63) of NH . 51017 cm−2, as shown in Fig. 4.
Since the S/N of these lines is quite low, an intermediate
value to that reported in nearby stars (similar to those
in the case of YY Gem) has been adopted. The assumed
value in the EMD calculations is NH = 1.5  1018 cm−2,
more consistent with the EMD shape estimated when lines
at long wavelengths are excluded from the t.
4.3.6. LQ Hya
LQ Hya (HD 82558) is one of the single stars included in
the sample. The youth of this star appears to be the main
cause of the high levels of activity observed (?, see) and
references therein]mon99. The EUVE light curve (Fig. 1)
shows variations by a factor of 2 during the \quiescent"
state of the corona, and also two impulsive flares (intense
flares of short duration) are present. The variations of the
7Osten & Brown (1999) report the presence of two flares in the AR Psc light curve, with the rst flare starting at phase φorb=1.082. This is
an orbital phase when no data were taken and does not correspond to the date reported by these authors. In the second flare, at φorb=1.378,
the beginning of the second enhancement that we identify, a rise time of 51.3 hr and a decay time of 42.1 hr are reported as e-folding times,
but these times do not match the duration of the observed rise and decay of the flare.
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\quiescent" corona do not follow a clear periodic pattern,
and are not related to the photometric period of 1.63 days
(Cutispoto et al. 2001), but optical modulation is present
on a scale of 1.2 days.
Wood et al. (2000) nd an abnormally high value of the
hydrogen column density of NH = 1.1+0.5−3.1  1019 cm−2,
from an analysis of Lyman α and Mg II h & k lines. Since
the Mg lines could be aected by stellar activity and and
circumstellar gas, and data from nearby stars seems to dis-
agree strongly with these values, we used the conservative
value given by the lower limit, NH = 81018 cm−2. Given
the lack of lines at longer wavelengths in the spectrum of
LQ Hya (that could be aected even more by uncertain-
ties in the adopted value of NH), changes in the shape of
the EMD due to such uncertainties will be minimal, lead-
ing mainly to a vertical displacement of the EMD. Good
agreement is obtained between the predicted and observed
fluxes (see Fig. 5).
4.3.7. DH Leo
The observed 1995 light curve of DH Leo (HD 86590)
shows much variability (changes by up to 37% from the
average value, Fig. 1), and some short flare-like events oc-
cur as well. Stern & Drake (1996) proposed that rotational
modulation could be present in these observations. The
Fe XVI line ratio does not provide an accurate value of the
column density in DH Leo since the 361A line has poor
statistics. But the low flux observed in this line points to
a rather high column density. Values of nearby stars in
Fruscione et al. (1994) suggest NH  1  1018 cm−2. On
the other hand, Diamond, Jewell, & Ponman (1995) de-
duced a wide range of values of NH = 4.+28−N/A1018 cm−2
obtained from a tting to ROSAT spectra. An interme-
diate value with those of nearby stars has been adopted,
NH  2 1018 cm−2.
4.3.8. BH CVn
BH CVn (HD 118216, HR 5110) shows a remarkable
pattern of variability in the EUVE light curve (Fig. 1),
with semi-periodic variations of 20{30 hr.
There is much uncertainty in the determination of the
hydrogen column density in the direction of BH CVn.
Spectral ts to ROSAT data yield very high column den-
sities (over NH & 1  1019 cm−2, Diamond et al. 1995;
Graagnino, Wonnacott, & Schaeidt 1995), although this
is not a reliable method to determine NH . The Fe XVI
line ratio of 1.451.17 does not point to an accurate value
either, due to the low S/N of the lines, but the upper
limit of this ratio corresponds to NH  3  1018 cm−2
(Fig. 4). On the other hand, the values derived from
nearby stars (Fruscione et al. 1994) yield a lower estimate
of NH  7  1017 cm−2. As a compromise among these
values we have chosen the upper limit given by the Fe XVI
line ratio, NH = 31018 cm−2, also consistent with Mitrou
et al. (1997). The calculated EMD (Fig. 5) shows a bump
similar to other stars, with a decreasing EMD at higher
temperatures.
4.3.9. V824 Ara
About 2.5 days of DS light curve observations were ob-
tained for V824 Ara (HD 155555) in 1996. The low flux
(note the 3000 s binning) gives quite large error bars (see
Fig. 1). Nevertheless, it is possible to identify some mod-
ulation coincident with the orbital and photometric peri-
ods of the system (1.68 days). Local maxima appear at
phases 1.0, 1.5, and 2.0, consistent with orbital modula-
tion, although flare-like variability can not be excluded.
The small number of lines present in the spectrum of
this young active binary system makes the estimate of the
EMD less accurate. Airapetian & Dempsey (1998) made
an analysis based on the peak of the emissivity function
in order to calculate minimum values of the emission mea-
sure. The resulting EMD (Fig. 5) shows a poorly con-
strained bump near log T(K)6.9. The electron density
(Table 6) derived from the ratio Fe XXI λ102.22/λ128.73
is not very reliable, since the λ102.22 line flux was mea-
sured including a blend with the Fe XIX λ101.55 line. The
flux of the Fe XIX line was estimated from the EMD to
account for its contribution to the blend.
4.3.10. ER Vul
The DS light curve of the partially eclipsing system
ER Vul (HD 200391) shows some variability, as well as
flare-like activity at a low level. Osten & Brown (1999)
suggested the variations resulted from small-scale flares,
and found no eclipses or periodicities in this BY Dra-type
system. The EUVE observations span 10 epochs of the
binary enhancing detection of periodicity. A power spec-
trum of the DS light curve (with flaring portions omitted)
shows a maximum corresponding to the optical period.
When the DS light curve is phased to this period, there
is modulation at most by a factor of 5 with a suggestion
of absorption near phase 0.5 when the G0V component is
partially occulted by the G5V star. Thus the corona may
be more compact in the hotter star of ER Vul.
There is much uncertainty in the value of the hydro-
gen column density towards ER Vul, since the values to-
wards nearby stars reported in Fruscione et al. (1994) show
discrepancies. The value adopted by Rucinski (1998) of
NH = 31018 cm−2 has also been used in this work. This
uncertainty could aect the determination of the slope at
temperatures below the bump in the EMD because that
region is dened by lines at longer wavelengths where the
impact of interstellar absorption is largest.
4.3.11. BY Dra
The DS light curve of BY Dra (HD 234677) covered
an orbital period of this system (Fig. 1). Although some
variation occurs that could correspond to the rotational
period of the system of 3.83 days (see Table 1), several
flares prevent a clear identication of rotational modula-
tion.
Values from nearby stars suggest a quite high hydrogen
column density (NH = 5  1018 cm−2), consistent with
the lack of flux detected in the MW spectrum, probably
due to ISM absorption. We have used this value in the
absence of other evidence. Unless large dierences in the
hydrogen column are present with respect to this assumed
value, there will be only a minimal influence on the shape
of the EMD (Fig. 5).
The electron density calculated for BY Dra makes use
of lines with S/N lower than 3, and hence these values
are not very reliable. The EMD is t to emissivities at
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log Ne(cm−3)12, which gives a good t to the density-
sensitive resonance line Fe XXI λ128.7.
4.4. Very active stars
Some stars in the sample contain substantial amounts
of material at temperatures beyond log T(K)7.0, some-
times with emission measures even larger than the values
at log T(K)6.9. Most of those stars included in Sanz-
Forcada et al. (2002), UX Ari, V711 Tau, σ Gem, II Peg,
and AB Dor belong in this category of high activity. The
presence of material at these temperatures is determined
by the Fe XXIII and Fe XXIV lines. Fe XXIV occurs in the
MW spectrum which frequently suers from insucient
exposure time in current data sets. Future observations,
for instance with Chandra or XMM-Newton, could reveal
high temperature emission that was not detected in short
exposures with EUVE.
4.4.1. VY Ari
The DS measurements of VY Ari (HD 17433) are com-
promised by the dead spot of the DS detector during the
observation (Fig. 1). However, the SW light curve sup-
ports the modulation observed in the DS light curve, with
a decrease of flux of 60% during the observation.
We have used the same value for the hydrogen col-
umn density as in the case of the nearby star UX Ari
(?, NH = 1.5  1018 cm−2,)]paper1. In constructing the
EMD, we nd that the predicted fluxes in two of the Fe XX
lines do not well match the measured values. While the
observed flux of λ110.63 is too strong, the λ121.83 tran-
sition is too weak. These lines could be aected by other
blends not included in the analysis. In any case, this makes
the electron density (cm−3) of 13.8 dex deduced from the
ratio Fe XX λ110.63/(λ118.66+λ121.83) less certain, and
points towards a lower value, probably closer to that de-
duced from Fe XXI ratios of 12.5 dex (see Table 6). The
resulting EMD (Fig. 5) is not very sensitive to the use of a
dierent electron density in this range (the adopted value
was log Ne[cm−3]13.0).
4.4.2. σ2 CrB
The DS light curve of σ2 CrB (HD 146361) shows in-
tense flares (Fig. 1), and also small-scale variability on the
order of several hours (6{10 hr). The flare timing of
this observation was analyzed in detail by Osten & Brown
(1999) and Osten et al. (2000).
The good S/N achieved in the Fe XVI lines in the
MW spectrum allows an accurate determination of the
hydrogen column density, resulting in a value of NH =
2.5+1.5−0.9  1018 cm−2 (Fig. 4), consistent also with Mitrou
et al. (1997). Fig. 5 shows an EMD that reflects a very hot
corona, with an increasing value at temperatures higher
than the \bump." Also the general level of the EMD is
comparable to that of RS CVn systems composed of sub-
giants, whereas the components of σ2 CrB are dwarf stars,
demonstrating their unusually high activity levels.
4.4.3. V478 Lyr
The lack of good statistics in the DS light curve (Fig. 1)
of V478 Lyr (HD 178450) masks possible low level vari-
ability. Variations of 25% with respect to the average
flux are found in the data, with no clear evidence of DS
eclipses. The system has an inclination of 83 and under-
goes partial eclipses (Strassmeier et al. 1993).
An intermediate value of the hydrogen column density,
NH = 4  1018 cm−2 has been used from estimates for
stars nearby in the sky (Fruscione et al. 1994). The EMD
is not aected signicantly by the uncertainties in NH (see
Table 1), since all the emission line fluxes are taken from
the SW spectrum, where interstellar optical depths are
small. Although the number of lines measurable with re-
liable statistics in this system is small, it was possible to
construct an EMD similar to other stars in the very active
group.
4.4.4. AR Lac
AR Lac (HD 210334) is an eclipsing binary with two
active stars (G2IV/K0IV) that shows chromospheric emis-
sion originating from the K0IV star (Montes et al. 1997).
The measurement of the primary eclipse depth in the 1993
and 1997 observations (Fig. 1) reveals a contribution by
the K0IV star of at least a 37% (measured at the cen-
ter of the primary eclipse) of the total EUV light. The
partial contamination of the light curve by the dead spot
in 1993, and the presence of flares around phases x.5 in
1993 and 1997 prevent a reliable measurement of the sec-
ondary eclipse. The light curve in the 2000 observations,
reported by Pease et al. (2001), is dominated by a large
flare. The EUV flux increases by at least a factor of 17
from the quiescent level. A total net energy release of
2.01035erg is found in the range 80{170 A, after the
subtraction of the \quiescent" contribution of the 1993
and 1997 summed observations, following the method ex-
plained in Sanz-Forcada et al. (2002). The flux obtained
before the subtraction of the quiescent contribution was
4.41035erg. A complementary analysis of the observa-
tions in 2000, with partially simultaneous Chandra data
can be found in Huenemoerder et al. (2002).
During the 2000 flare, AR Lac shows an increase in flux
in the hottest lines of the EUVE spectrum, and some in-
crease also in the continuum level. There may be an in-
crease of the average density measured during the flaring
observation as indicated by Fe XXII but not conrmed by
other ratios (see Table 6).
Although there is some uncertainty in the measurement
of the Fe XVI lines (especially the λ360.8 line), we use
the hydrogen column density derived from their flux ra-
tio (2.50.8) found in the MW spectrum corresponding
to the 1993 and 1997 observations co-added (Fig. 4). The
resulting value NH(cm−2) = 1.8 1018 is consistent with
the column density of NH(cm−2) = 2  1018 assumed by
Griths & Jordan (1998), calculated from nearby stars.
Kaastra et al. (1996) and Griths & Jordan (1998) used
the 1993 data to obtain EMDs with a clear peak around
log Te(K) 6.9, although they dier in the distribution
at other temperatures. A preliminary analysis of the 1997
data alone was made by Brickhouse et al. (1999). The ad-
dition of the 1993 and 1997 data allows the analysis to be
extended to almost the whole range of log Te(K) 4.0{
7.4. The 2000 data are used to compare a flaring sequence
to the \quiescent" observations of 1993 and 19978.
8Although these observations contain some flaring activity, they are dominated by the quiescent state.
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Fig. 5 displays the EMD calculated from the 1993 and
1997 summed data. The height of the bump is less promi-
nent during the flare because the material at higher and
lower temperatures increases. However the value of the
EMD at the bump remains constant demonstrating its sta-
bility in the corona (Fig. 6). This reinforces the hypoth-
esis of large flares as phenomena unrelated to the bump
at log Te(K) 6.9, suggested previously by Sanz-Forcada
et al. (2002).
4.4.5. FK Aqr
The nearby active binary system FK Aqr (HD 214479)
is composed of two M dwarf stars orbiting with a 4 day
period. The DS light curves in the 1997 campaign show
frequent flaring activity (Fig. 1), with impulsive flares of
short-duration (15 hr) that are quite strong (increases by
up to a factor of 5). The presence of these flares blurs any
possible modulation related to rotation. In contrast, the
1994 observations show a quiet corona, and only a small
flare is present. Some enhancement of flux arises during
the second half of the orbital period in 1994, probably due
to the presence of an active region in the line of sight, as
Stern & Drake (1996) proposed. Values of inclination and
photospheric radii of this system can be inferred in a rst
approximation by assuming that the pair of M2V/M3V
dwarfs follows the relations derived by Gray (1992). This
would imply stellar radii of 0.55/0.52 R, and with the
typical mass of 0.42 and m sin3i = 0.27 for the primary,
an inclination of i60 can be estimated.
There are no direct measurements of the interstellar
column density towards this system, but stars nearby in
the sky (Fruscione et al. 1994) suggest a value of NH =
7 − 10  1017 cm−2. The Fe XVI line ratio in the MW
spectrum (1.960.20) provides an upper limit to the hy-
drogen column density of NH = 7  1017 cm−2 (Fig. 4).
This value was assumed here. Fig. 5 shows a remarkably
well-tted EMD, with a rst bump in temperature similar
to the solar EMD (?, see)]rea01, and the typical second
bump found in most of the stars in this sample around
log Te(K) 6.9.
5. DISCUSSION
One goal of this research is to identify the stellar param-
eters that influence the coronal structures. Systematics of
the light curves, EMD, and densities are discussed below.
We then compare the underlying patterns of coronal struc-
ture to the properties of the stars.
5.1. Light Curves
The intrinsic variability found in the light curves of
these systems makes it dicult to conrm seasonal (year-
to-year) changes in the EUV emission. Among the quiet
stars, only α Cen shows some small decrease in the light
curve flux (by 15%) between 1995 and 1997, but the
observations are too short to attribute these changes to
seasonal variations. The fluctuations found in the quies-
cent emission of II Peg are of order 50% (Sanz-Forcada
et al. 2002), although in this case the eects of intrin-
sic variations could be more important. The clearest case
for seasonal fluctuations is found in the single giant star
β Cet, which in 1994 is very quiet for the 6.4 day observa-
tion. The DS flux is about a factor of 2 lower than in 2000
(Sanz-Forcada et al. 2002), and Ayres et al. (2001) identify
at least 5 flaring events during the 34 days of monitor-
ing in 2000 (see Fig. 1). Some line fluxes are enhanced by
more than 50% (a factor of 5 for Fe XXIII/XX λ132.85!).
The intrinsic variability found in stars like σ Gem, LQ Hya
or FK Aqr, even in the absence of large flares, makes it
dicult to conrm seasonal changes.
Signatures of rotation are clearly found in the eclipses
of AR Lac, and might be present in the light curves of
AR Psc, ER Vul, VY Ari and BY Dra. Marginal evi-
dence for modulation was found previously in II Peg, UX
Ari, σ Gem, and AB Dor (Sanz-Forcada et al. 2002). Ad-
ditional short-term variations are found in many stars in
this sample, indicating non-periodic changes on time scales
between 0.3 and 1.5 days. Instrumental eects can be re-
jected in the case of V711 Tau, and these variations are
likely to be real for many stars in the sample, including
V711 Tau, LQ Hya, σ2 CrB and BF Lyn (see Fig. 1).
This variability can be attributed to flare-like phenomena
on a small scale, perhaps reflecting the existence of many
solar-like flares (shorter duration and intensity than the
large flares which are well observed in these stars).
5.2. Emission Measure Distribution
A continuous distribution of material occurs in these
coronas, spanning 3 decades of temperature or more. It
is now clear that the earlier simplications of 1-T or 2-T
coronal models resulted from insucient spectral resolu-
tion and/or incomplete global models preventing identi-
cation and analysis of the wide range of excitation and ion
stages naturally present in the coronae of cool stars. Re-
sults assembled in Fig. 4 show the distribution of material
to be generally similar among active cool stars, whether
single or binary. A decrease in the EMD between 104K and
105.5K and then an increase, with one or more local en-
hancements between 106 and 107K represent the structure
of the stellar chromosphere, transition region, and corona.
However, a detailed comparison shows that clear dif-
ferences appear at temperatures above log T(K)5.2.
Only α Cen, with a solar-like EMD, has a distribu-
tion that begins increasing above temperatures as low
as log T(K)5.2. The remaining stars in the sample
have the minima in the EMD at higher temperatures
[log T(K)5.8]. This dierence between the minima of
the Sun and Capella was noted from the rst EMD de-
rived from EUVE (Dupree et al. 1993). We note that the
Sun shows minima at dierent temperatures for dierent
types of structures. For example, solar coronal holes fre-
quently have a higher temperature EMD minimum than
do active regions.
At temperatures above 106 K, additional structures are
found, characterized by local enhancements of the EMD
over narrow temperature ranges. Such a feature was also
discovered in Capella and labeled the \bump" (Dupree
et al. 1993; Brickhouseet al. 2000), and have been iden-
tied with high latitude coronal features (Brickhouse &
Dupree 1998). Several stars show a local enhancement at
log T(K)=6.2 reminiscent of the temperature of the so-
lar corona in addition to a bump at log T(K) =6.8. The
presence of this second high temperature bump is unam-
biguously found in 25 out of 28 stars in the sample (all
except  Eri, α Cen, and Procyon). Clearly, these rep-
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resent a fundamental coronal structural feature. Finally,
the stars with an increasing EMD beyond log T(K)6.9
represent the very active classication. The progressive
addition of hotter material marks the increase in activity
level.
Given the dierent physical sizes of the stars in the sam-
ple, it is useful to evaluate the emission measure weighted
by the emitting surface of the stars (4pi[R21+R22]), so that
the emission measure per unit area denes an eective
column density of coronal material. Fig. 7 shows 6 cases
representative of dierent degrees of activity, weighted by
the size of the emitting stars { the \column" EMD. Pro-
cyon shows the same amounts of material as α Cen at
temperatures above log T(K)6. Except for α Cen, the
chromospheric structures are similar, while the greatest
divergence occurs at the highest temperatures.
5.3. Electron Density
Electron densities derived from line ratios at
log T(K)7.0 indicate values of
log Ne(cm−3) &12. There is considerable dispersion in the
data for values of log Ne(cm−3) &13, as noted previously
for Capella (Brickhouse 1996), as well as for densities
at lower temperatures in solar active regions (Brickhouse
et al. 1995). Numerous observational issues compromise
these results. The presence of blends not well evaluated
in the models and uncertainties in the placement of the
continuum used as a base for the line flux measurements
clearly influence some of these measurements. In partic-
ular, the Fe XX line ratios show a systematically higher
density than other iron line ratios at similar temperatures,
as well as a poorer t of the emission measure; therefore
more caution must be taken with the results from this ion.
While the atomic models for the diagnostic line ratios have
been benchmarked under controlled conditions (Fournier
et al. 2001), higher resolution spectra with good signal to
noise, are needed.
Nevertheless, density diagnostics from several stars in
this sample have good statistics and consistency among
several diagnostics, e.g. VY Ari and CC Eri discussed
here and V711 Tau and σ Gem (Sanz-Forcada et al.
2002). Given these results, a \conservative" value of
log Ne(cm−3) 12 seems plausible. We note that lower
values of density at log T(K)6.2 found by several au-
thors in dierent stars (?, see x 4.1 and, e.g.)]can00 are
not necessarily inconsistent. Brickhouse (1996) used sim-
ilar results for Capella from Fe M-shell and L-shell diag-
nostics, and suggested the presence of two dierent types
of structures.
The densities calculated at log T(K)7.0, in combina-
tion with the emission measure values at that temperature,
can be used as a rst approximation to estimate the scale
size of the emitting structures (Sanz-Forcada et al. 2001),
with the caveat that there is no information on their ge-
ometry and lling factors. The calculations show in all
cases that such structures are small (.0.02 R), both for
dwarfs and giant stars. Small structures have been found
also by several authors, e.g., Dupree et al. (1993), Bowyer,
Drake, & Vennes (2000), Phillips et al. (2001) and refer-
ences therein.
Current loop models cannot accommodate the presence
of the high electron densities found here at coronal temper-
atures. Observations of the Sun only detect such high val-
ues during solar flares (Phillips et al. 1996). Light curves
from EUVE do not have enough signal in short integra-
tion periods to detect the presence of fast solar-like flares
in stars, so it is not possible to dierentiate such flares
from the emission in quiescence. The presence of frequent
solar-like flares in these stars can not be ruled out or con-
rmed with the present data. Such flaring could account
for both the shape of the EMD and the high electron den-
sities. A model of (continuous) nano-flare heating in the
Sun can predict the shape of the EMD with a bump at log
T(K)=6.8 (Klimchuk & Cargill 2001), but with densities
two orders of magnitude lower than observed here.
5.4. Comparison with Stellar Properties
For a quantitative comparison of these EMDs, we ex-
tract parameters of the distribution for comparison to
physical properties of the systems. To dene the tempera-
ture of the peak of the EMD, we consider the three largest
values of the emission measure in the range log T(K)=5.8{
7.3. The temperature dened for the peak and its emission
measure were compared to the orbital periods9 of 30 stars,
as shown in Fig. 8. This sample includes also the data
from Capella (Dupree et al. 1993), 44 Boo (Brickhouse &
Dupree 1998), λ And (Sanz-Forcada et al. 2001), the 6
stars (V711 Tau, II Peg, σ Gem, UX Ari, AB Dor, and
β Cet) in Sanz-Forcada et al. (2002), and the Sun during
solar maximum (Orlando, Peres, & Reale 2000).
The temperature of the peak of the EMD (Fig. 8a) re-
mains relatively constant at log T(K)= 6.9 for the binary
stars and 3 single stars (AB Dor, LQ Hya, and β Ceti).
AB Dor and LQ Hya are young rapidly rotating eectively
single stars. Beta Ceti appears as an anomaly with strong
emission - an apparently single slowly rotating star - con-
sistent with its classication as K0 III giant. It may be a
clump star that experiences a regeneration of its magnetic
dynamo, or it may be oriented pole-on to our line of sight,
and the rapid rotation is not observable.
The mean electron densities at log T(K)=6.9 for the
sample are shown in Fig. 8b. Density values range between
1012{1013.5 cm−3 with no systematic dependences on bi-
narity or orbital period for the systems with Porb <20 d.
There is no evidence for the highest densities in longer
period systems, but only 3 objects are in that group.
Values of the EMD at the peak temperatures are shown
in Fig. 8c and 8d. For binaries, the value of the EMD in-
creases with increasing orbital period, as dwarf stars tend
to have shorter periods in our binary sample, whereas the
larger RS CVn subgiants and giants have longer periods.
Scaling the emission measure at its peak value by the areas
of the stars reveals the decrease in \column" EMD with
increasing orbital period. There may be a saturation of
the \column" EMD at periods less than 2.3 days where a
constant value appears consistent with the data.
Line ts to the data are superimposed, indicating the
best t for all the objects,
log(EMpeak/area) = 50.4− 0.85 logPorb
and only those with period longer than 2 days,
log(EMpeak/area) = 50.5− 0.89 logPorb
9The optical photometric period was employed in the absence of orbital period.
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where Porb is given in days, EM in units of cm−3, and area
is dened by 4pi[R21+R22] , with radius in solar units. In all
cases a solar photospheric abundance was assumed. Since
the absolute value of the emission measure peak depends
on the iron to hydrogen abundance, this assumption re-
quires testing. Furthermore, if there are substantial iron
enhancements or depletions as a function of coronal tem-
perature, the EMDs will need to be reconstructed accord-
ingly.
We also plot in Fig. 9 the orbital periods of the sys-
tems against the EUV (80{170 A) luminosity weighted by
the bolometric luminosity (LEUV /Lbol). The EUV lumi-
nosity was calculated from the integrated SW spectrum
of the stars, corrected for the instrumental eective area
and interstellar absorption. The bolometric luminosity re-
sults from the application of the bolometric corrections
available in Flower (1996). This plot may be aected by
uncertainties in the calculation of the bolometric luminos-
ity. The EUV flux may arise from one star in a binary, yet
the magnitude (V ) and color (B − V ) of the system are
used to calculate the bolometric luminosity. The results
in Fig. 9 show much dispersion. However, the general be-
havior of increasing Leuv/Lbol with shorter period and a
possible saturation at periods 1 day or less are consistent
with studies of LX/Lbol of active cool stars (cf. Walter &
Bowyer 1981; Pallavicini et al. 1981; Fleming, Gioia, &
Maccacaro 1989). An increase of flux in X-rays is gener-
ally found for faster rotators, with the relation becoming
\flat" at some point at rotational periods between 1 and
10 days, marking a so-called \saturation limit". In the
sample considered here, a simple linear relation can t the
data, although the stars with fastest rotation (. 2.3 d)
follow a flatter distribution with period.
Our results suggest the presence of three kinds of struc-
tures, at temperatures of
log T(K)6.3, 6.8, and log T(K)&7.2, that dominate
the emitting coronae of cool stars. Loop models predict a
shape roughly similar to that deduced here from the com-
bined UV and EUV analysis (?, cf.)]paper1. These models
generally balance radiative losses by a heating function,
and conduction redistributes energy along the loop. An
emission measure would increase until the peak temper-
ature of the loop, beyond which the amount of material
would drop drastically. The addition of loops at higher
temperatures can compensate for this drastic fall in the
loop emission measure in order to reproduce the observed
stellar EMD.
The classic view of static loops with xed cross-section
gives an EMD that increases linearly in the high temper-
ature region, with a predicted slope of 1.5. But more
complex loops, with expanding cross-section (Schrijver,
Lemen, & Mewe 1989; Griths, N. W. 1999; Hussain et al.
2002) can account for larger slopes near the peak tempera-
ture of the loop, although not with high electron densities.
Low activity stars, like the Sun, Procyon, or α Cen, would
be dominated by solar-like loops, peaking at log T(K)6.3,
and with electron densities in the range log Ne(cm−3) 9{
10.5 (Drake, Laming, & Widing 1995; Mewe et al. 1995;
Drake et al. 1997). Solar-like flares can produce a bump in
the EMD at temperatures around log T(K)7.1 (Orlando
et al. 2000; Reale, Peres, & Orlando 2001). Stars such
as Capella (Dupree et al. 1993) and FK Aqr are domi-
nated by structures with maximum temperature around
log T(K)6.9 and log Ne(cm−3) &12. Finally, only the
most active stars show the possible presence (not well con-
strained with EUVE data) of hotter loops that could ex-
plain the observed emission of the hottest lines. These
hot loops may be directly related to the existence of large
flares in stars like UX Ari, σ Gem, V711 Tau and II Peg
(Sanz-Forcada et al. 2002). For the case of AR Lac pre-
sented here, the value of the emission measure increases
during the flares at all temperatures, with only a slight in-
crease in the EMD slope at the hottest temperatures (see
Table 9).
It is signicant that the high temperature enhancement
(the \bump") appears ubiquitous in the coronae of cool
stars. Moreover the temperature of this enhancement is
almost the same in a wide variety of cool stars. It is not
clear why this happens. Gehrels and Williams (1993)
noted a very small (<3%) inflection in a theoretical radia-
tive cooling curve near 6106K and suggested it might ac-
count for stable coronal structures. However these consid-
erations apply when radiation dominates over conductive
losses and when the abundances are photospheric. Both
constraints may not apply in stellar coronae. Additionally,
changes in the ionization equilibrium and atomic physics
will impact such small details of the cooling curves. It is
fair to conclude that current theoretical models can not re-
produce the observed emission measure distributions with
high densities.
6. CONCLUSIONS
1. Emission measure distributions (EMD) were
derived from EUVE spectra of 22 active binary
systems and 6 single stars. The overwhelming
majority (25) of the stars in the sample show an
outstanding \bump" { a local enhancement of the
EMD { over a restricted temperature range. This
bump occurs near log Te (K)6.8{7.0. Its presence
does not depend on the luminosity class of the
star or the activity levels present, and conrms a
fundamentally new coronal structure.
2. The emission measure per unit area (\column"
EMD) increases towards shorter orbital periods,
with a possible \saturation" eect at periods less
than 2.3 days.
3. Fe XIX{XXII line flux ratios, formed at
log Te(K) 7 and measured in the summed
spectra for each star indicate high electron
densities (log Ne[cm−3] &12). In conjunction
with lower densities found previously at lower
temperatures, these results provide additional
evidence for dierent structures in stellar coronae.
4. A second local enhancement of the EMD peaking
at log Te(K) 6.3 could reflect the presence of
solar-like loops in the corona of some stars in the
sample, and dominates the EMD in α Cen AB,
 Eri, and Procyon.
5. Fe XXII{XXIV line fluxes indicate the pres-
ence of much hotter material at temperatures
log Te(K) &7 in some stars (VY Ari, σ2 CrB,
V478 Lyr, and AR Lac).
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6. The derived EMDs suggest these stellar coronae
are composed of solar-like magnetic loops (peaking
at log Te[K] 6.3). The loops at log Te(K) 6.9
are not yet understood from loop models. Loops
peaking at log Te(K) &7.2 may be related to large
flares.
7. Fluctuations in the EUV light curve of many
stars in the sample are observed in a non-periodic
8{36 hr pattern, indicating the existence of
frequent low-level variability.
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Fig. 1.— DS light curves as a function of Julian Date (lower axis) and orbital phase (upper axis). We use the convention that at orbital
phase 1.0 the primary star is located behind the secondary star (see Table 1); photometric phase is used in the upper axis for  Eri and
LQ Hya, and no periods are available for α Cen, Procyon, and β Cet. Open circles mark data aected by the dead spot (and corrected by
the DS to SW flux ratio, see § 2), while solid circles represent unaected data. An average one-sigma error bar is shown as reference on the
left side of each plot. Only points with S/N higher than 5 are plotted. The bin size is 600 s.
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Fig. 1.— (b) continued.
The Structure of Stellar Coronae in Active Binary Systems 15














2 4 6 8 10 12 14
YY Gem (Feb 1995)
















2 4 6 8 10 12 14
YY Gem (Feb 1995)

















0.6 0.8 1.0 1.2 1.4
BF Lyn (Apr 1994)
















1 2 3 4 5 6
LQ Hya (Dec 1993)














0 2 4 6 8
DH Leo (Feb 1995)














1 2 3 4
BH CVn (Feb 1996)














1.0 1.5 2.0 2.5
V824 Ara (Apr 1996)















0 2 4 6 8 10
ER Vul (Sep 1995)















0.4 0.6 0.8 1.0 1.2 1.4 1.6
BY Dra (Sep 1997)














0.2 0.3 0.4 0.5
VY Ari (Oct 1994)
Fig. 1.— (c) continued.
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Fig. 1.— (d) continued.

























































































































































































































































































































































































































































































































Fig. 2.— (a) EUVE SW and MW spectra of the stars in the sample. Ion stages of iron are marked in the top panel. Spectra are smoothed
by 5 pixels. Dotted lines indicate the zero flux level of each spectrum.








































































































































































































































































































































































Fig. 2.— (b) continued.









































































































































































































































































































































































































































Fig. 2.— (c) continued.

































































































































































































































































































































































































































Fig. 2.— (d) continued.
















































































































































































































































































































































































































Fig. 3.— AR Lac, β Cet and LW spectra of 5 of the stars. Note that 2nd order of the He I line is detected in the LW spectra at 608 A.
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Fig. 4.— Fe XVI λ335 and λ361 line flux ratios (in photon units) expected for dierent values of interstellar hydrogen column density
(NH), and observed ratios for several stars in the sample, with 1-σ observational error bars.
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Fig. 5.— (a)Upper panels: EMD for the summed EUVE spectrum combined with the IUE spectrum for each star. Thin lines represent the
relative contribution function for each ion (the emissivity function multiplied by the EMD at each point). Lower panels: Observed-to-predicted
line ratios for the ion stages in top gure with S/N greater than 3. The dotted line denotes a factor of 2. Symbols used are open circles for
N, diamonds for C, and open triangles for Si. Fe lines with S/N higher than 4 are denoted with lled circles, solid triangles for those with
S/N between 3 and 4, and the plus sign (+) for S/N less than 3. Electron densities used in the calculation of the EMD are shown; if a value
is not given, then the density was taken as 1012 cm−3.
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Fig. 5.— (b) continued.
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Fig. 5.— (c) continued.
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Fig. 5.— (d) continued.
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Fig. 5.— (e) continued.
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Fig. 5.— (f) continued.
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Fig. 6.— Comparison between the EMD calculated from the observations on AR Lac in 1993+1997 and those in 2000.







Fig. 7.— EMD of selected stars normalized to the solar photospheric radius [EMD/4pi(R21 + R
2
2)= \column" EMD, assuming that both
stars in binary systems contribute to the observed emission, with radii measured in R]
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(a) (b)
(c) (d)
Fig. 8.— Orbital (or photometric) period relations with several features for 30 single and binary stars: (a) Temperature at the peak [3 largest
values of the emission measure (EM)], (b) density at log T(K)∼6.9, (c) EM at the peak, (d) EM at the peak per unit area [EM/4∗pi∗(R21+R22)],
with radii in solar units. A solid line with the best t to all the data has been plotted in (d), along with a dashed line representing the t
including only objects with period over 1 day. Filled circles represent binary systems, diamonds are single stars, and an open circle represents
the Sun during the solar maximum (?, from)]orl00.












Fig. 9.— Orbital period versus EUV (80{170 A) luminosity weighted by the bolometric luminosity (see text). A solid line with the best t
to all the data has been plotted in (d), along with a dashed line representing the t including only objects with period longer than 2 days.
Filled circles represent binary systems and diamonds are single stars.
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Table 1
Stellar parameters
Name HD Spectral Type Porb(d) Pphot(d) i (
) NH(cm−2) d (pc)a R?(R)
β Cet 4128 K0III · · · · · · 60: 2.2×1018 29.4 15.1:
AY Cet 7672 WD/G5III 56.824 77.22 29c 6.×1018 d 78.5 0.12/9c
AR Psc 8357 G7V/K1IV 14.3023 f 12.38e 30: f 2.×1018 g 45.2 ?/3.2 f
CC Eri 16157 K7V/M3Vh 1.56145 1.56145e 42 2.6×1018 i 11.5 0.65/0.41 j
VY Ari 17433 K3-4V-IV+? 13.198 16.23k 60: 1.5×1018 l 44.0 &3.3/?m
 Eri 22049 K2V · · · 11.3n 30:p 1.3×1018 g 3.22 0.75: l
YY Gem 60179 dM1e/dM1e 0.814282q 0.8143 86.3q 6.×1017 l 15.8 0.62/0.62q
Procyon 61421 F5IV-V · · · · · · 32 r 1.6×1018 3.50 2.06 r
BF Lyn 80715 K2V/[dK] 3.80406 s ∼ Porb 66 1.5×1018 l 24.3 >0.78/>0.78
LQ Hya 82558 K2Vh · · · 1.63e 55 t 8.×1018 g 18.3 0.8 t
DH Leo 86590 {K0V/K7V}K5V 1.070354 1.0665 78: 2.0×1018 l 32.4 0.97:/0.67:
ξ UMa B 98230 G5V/[KV]u 3.980507u · · · 11u 8.0×1017 l 8.35 0.95/? l
BH CVn 118216 F2IV/K2IV 2.613214 · · · 9 3×1018 l 44.5 3.10/2.85
α Cen A 128620 G2V 79.90 yrw 22w 79.29w 6.0×1017 v 1.35 1.2w
α Cen B 128621 K1V 79.90 yrw 41w 79.29w 6.0×1017 v 1.35 0.91w
σ2 CrB 146361 F6V/G0V 1.139791 1.1687 28 2.5×1018 l 21.7 1.22/1.21
V824 Ara 155555 G5IV/K0V-IV 1.681652 1.682 55x 6×1018 g 31.4 1.38/1.29x
V478 Lyr 178450 G8V/[dK-dM] 2.130514 ∼ Porb 82.8 4×1018 g 28.0 1.0/?m
ER Vul 200391 G0V/G5V 0.698095 0.6942 66.7 3×1018 y 49.8 1.07/1.07
AR Lac 210334 G2IV/K0IV 1.983164z ∼ Porb 87 1.8×1018 l 42.0 1.8/3.1
FK Aqr 214479 dM2e/dM3e 4.08322 4.39 60: 7×1017 l 8.64 0.5:/0.5:
BY Dra 234677 K4V/K7V 5.975112 3.827 28 5×1018 g 16.4 1.3/?
Note. | Reference (b) was used when no other reference is indicated; data for β Cet as in Sanz-Forcada et al.
(2002).
References. | (a) Perryman et al. (1997); (b) Strassmeier et al. (1993); (c) Schrijver et al. (1995); (d) Diamond
et al. (1995); (e) Cutispoto et al. (2001); (f) Fekel (1996); (g) based on Fruscione et al. (1994); (h) Cutispoto (1998);
(i) Pan & Jordan (1995); (j) Amado et al. (2000); (k) Strassmeier, Serkowitsch, & Granzer (1999); (l) Present work;
(m) Fekel (1997); (n) Baliunas et al. (1983); (p) Saar & Osten (1997); (q) Torres & Ribas (2002); (r) Irwin et al.
(1992); (s) Barden & Nations (1986); (t) Donati (1999); (u) Grin (1998); (v) Linsky & Wood (1996); (w) Morel
et al. (2000); (x) Pasquini et al. (1991); (y) Rucinski (1998); (z) Marino et al. (1998)
34 Sanz Forcada, Brickhouse & Dupree
Table 2
Exposure Times for EUVE Spectrographs
Exposure time (ks)
Name Start date SW MW LW
β Cet 2000 Aug 5 808      
AY Cet 1993 Sep 28 116      
AR Psc 1997 Aug 26 388      
CC Eri 1995 Sep 13 257 144 132
VY Ari 1994 Oct 6 244 159 156
 Eri 1993 Oct 22 87 62 60
 Eri 1995 Aug 31 495 240 214
Capella 2001 Jan 14 49 48 48
YY Gem 1995 Feb 2 425 295 292
Procyon 1993 Jan 11 91 96 92
Procyon 1994 Mar 12 227 137 136
Procyon 1999 Nov 6 108 92 90
BF Lyn 1994 Apr 14 110 69   
LQ Hya 1993 Dec 10 359      
DH Leo 1995 Feb 12 311 171 176
ξ UMa 1993 Mar 28 55 56 52
ξ UMa 1997 May 14 316 310 307
BH CVn 1996 Feb 12 430 191 187
α Cen 1993 May 29 124 107 104
α Cen 1995 Mar 03 173 67 63
α Cen 1997 Mar 10 121 117 121
σ2 CrB 1994 Feb 16 213 97 89
V824 Ara 1996 Apr 30 40      
V478 Lyr 1998 May 18 240      
ER Vul 1995 Sep 20 286 181 183
AR Lac 1993 Oct 12 96 94 94
AR Lac 1997 Jul 3 74 73 73
AR Lac 2000 Sep 14 63 61 65
FK Aqr 1994 Sep 11 134 130 128
FK Aqr 1997 Oct 9 334 321 330

















EUVE line fluxes (I)
λlab AY Cet  Eri Procyon BF Lyn ξ UMa α Cen V824 Ara LQ Hya BY Dra BH CVn β Cet (2000)
Ion (A) S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux
Short Wavelength Spectrometer
Fe XI 86.77 · · · · · · · · · · · · 11.5 2.17e-04 · · · · · · · · · · · · 11.1 4.35e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ne VIIIa 88.08 3.6 1.54e-04 8.3 1.72e-04 10.2 2.56e-04 3.9 1.98e-04 8.0 1.91e-04 6.8 1.98e-04 · · · · · · · · · · · · 3.7 1.69e-04 5.3 9.75e-05 · · · · · ·
Fe XIXb 91.02 2.6 8.14e-05 5.3 7.49e-05 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2.5 9.56e-05 · · · · · · 15.1 2.74e-04
Fe XVIII 93.92 4.9 2.11e-04 16.0 3.68e-04 · · · · · · 6.7 2.91e-04 21.6 8.25e-04 · · · · · · 5.1 5.13e-04 7.8 2.26e-04 7.4 3.59e-04 8.3 1.75e-04 44.7 1.44e-03
Fe X 94.01 · · · · · · · · · · · · 10.2 2.42e-04 · · · · · · · · · · · · 14.9 5.70e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Si VI 96.02 · · · · · · · · · · · · 17.6 5.42e-04 · · · · · · · · · · · · 13.6 4.79e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXI 97.88 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 12.4 1.49e-04
Ne VIIIc 98.13 · · · · · · 17.1 3.99e-04 17.3 4.91e-04 4.0 1.37e-04 11.6 3.10e-04 12.4 4.17e-04 · · · · · · · · · · · · 3.9 1.56e-04 · · · · · · 7.7 8.80e-05
O VIId 100.70 · · · · · · 6.7 9.34e-05 11.4 2.41e-04 · · · · · · · · · · · · 12.4 3.91e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIX 101.55 · · · · · · · · · · · · 5.5 8.17e-05 3.0 8.96e-05 7.3 1.43e-04 4.3 9.15e-05 · · · · · · · · · · · · · · · · · · · · · · · · 23.5 4.31e-04
Fe XXIe 102.22 3.3 1.14e-04 11.2 1.77e-04 11.0 1.37e-04 3.1 8.48e-05 8.4 1.49e-04 7.8 1.81e-04 4.7 4.83e-04 · · · · · · · · · · · · 11.6 2.09e-04 21.1 3.61e-04
Ne VIII 103.08 · · · · · · 9.1 1.23e-04 13.9 3.05e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe IX 103.57 · · · · · · · · · · · · 12.5 2.73e-04 · · · · · · · · · · · · 19.0 6.95e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XVIII 103.94 2.6 7.83e-05 9.7 1.49e-04 · · · · · · 3.8 1.25e-04 11.0 2.56e-04 · · · · · · 3.5 2.88e-04 · · · · · · 3.1 1.16e-04 5.3 9.59e-05 28.4 6.54e-04
Fe IX 105.21 · · · · · · · · · · · · 9.0 1.74e-04 · · · · · · 4.1 5.96e-05 10.6 3.05e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ne VIIf 106.19 · · · · · · 6.1 8.07e-05 · · · · · · 2.2 5.23e-05 4.5 5.94e-05 · · · · · · · · · · · · · · · · · · 2.7 8.82e-05 · · · · · · · · · · · ·
Fe XIXg 108.37 4.0 1.37e-04 12.4 2.18e-04 6.5 1.17e-04 5.1 1.82e-04 18.5 5.91e-04 9.2 2.35e-04 5.2 5.40e-04 8.8 2.65e-04 7.1 3.79e-04 7.5 1.35e-04 49.4 1.65e-03
Fe XIX 109.97 · · · · · · 5.0 5.62e-05 · · · · · · · · · · · · 6.7 1.16e-04 · · · · · · · · · · · · · · · · · · 3.3 1.31e-04 · · · · · · 16.1 2.44e-04
Fe XX 110.63 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2.7 9.68e-05 · · · · · · 8.5 1.79e-14
Fe XIX 111.70 1.9 5.20e-05 · · · · · · · · · · · · · · · · · · 6.1 1.09e-04 · · · · · · · · · · · · · · · · · · · · · · · · 4.3 6.54e-05 17.2 2.97e-04
Mg V 113.99 · · · · · · · · · · · · 10.0 1.99e-04 · · · · · · · · · · · · 13.5 3.87e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXII 114.41 1.1 2.57e-05 · · · · · · · · · · · · · · · · · · 3.4 6.67e-05 · · · · · · · · · · · · · · · · · · 2.6 9.37e-05 6.2 1.30e-04 13.5 2.19e-04
O VI 115.82 · · · · · · · · · · · · 9.9 2.01e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXIIh 116.28 · · · · · · · · · · · · · · · · · · · · · · · · 5.0 8.04e-05 · · · · · · · · · · · · · · · · · · 2.3 8.54e-05 · · · · · · 6.5 7.28e-05
Ne VII 116.78 · · · · · · · · · · · · 11.8 2.94e-04 · · · · · · · · · · · · 16.7 5.86e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXII 117.17 4.8 2.36e-04 7.0 1.19e-04 · · · · · · 5.9 2.58e-04 13.8 4.20e-04 · · · · · · 8.1 3.31e-04 6.5 2.02e-04 4.5 2.01e-04 11.7 3.10e-04 37.7 1.23e-03
Fe XX 118.66 · · · · · · 5.9 9.07e-05 5.2 8.76e-05 · · · · · · 8.6 2.05e-04 · · · · · · · · · · · · 4.4 1.18e-04 3.8 1.64e-04 5.1 9.71e-05 22.4 5.10e-04
Fe XIX 120.00 · · · · · · 5.5 9.13e-05 · · · · · · · · · · · · 6.9 1.44e-04 · · · · · · · · · · · · · · · · · · 2.4 8.98e-05 · · · · · · 20.4 4.31e-04
Fe XXI 121.21 · · · · · · 3.7 5.52e-05 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XX 121.83 · · · · · · 5.3 7.84e-05 5.2 8.41e-05 4.6 1.97e-04 9.8 2.64e-04 · · · · · · 2.1 1.77e-04 5.0 1.56e-04 4.2 1.96e-04 7.6 1.96e-04 33.8 1.11e-03
Ne VII 127.66 · · · · · · · · · · · · 7.3 1.74e-04 · · · · · · · · · · · · 10.4 2.74e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXI 128.73 3.7 2.07e-04 7.1 1.50e-04 · · · · · · 3.3 1.50e-04 13.5 5.19e-04 8.5 2.06e-04 3.4 4.53e-04 5.4 2.07e-04 4.7 2.77e-04 8.1 2.44e-04 37.3 1.56e-03
Fe VIII 130.94 · · · · · · · · · · · · 10.1 3.13e-04 3.2 1.45e-04 · · · · · · 13.4 4.80e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXIIIi 132.85 4.9 3.52e-04 12.3 3.79e-04 · · · · · · 7.3 5.59e-04 19.9 1.15e-03 17.5 4.52e-04 5.6 1.04e-03 10.9 5.90e-04 8.7 7.44e-04 14.6 6.66e-04 54.3 3.57e-03
Fe XXII 135.78 · · · · · · 6.2 1.38e-04 · · · · · · 3.3 1.76e-04 8.5 2.94e-04 · · · · · · 1.8 2.12e-04 · · · · · · 3.1 2.05e-04 6.2 2.03e-04 24.9 9.12e-04
Fe XXIj 142.16 2.0 1.25e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 9.0 1.85e-04
Ca XII 147.27 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 9.4 4.21e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ni XI 148.40 · · · · · · 6.7 2.03e-04 15.6 1.01e-03 · · · · · · 7.7 2.91e-04 26.8 2.82e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
O VI 150.09 · · · · · · 6.7 2.21e-04 10.8 5.69e-04 · · · · · · 8.9 3.76e-04 12.1 6.75e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ni XII 152.15 · · · · · · 6.0 2.24e-04 7.2 3.08e-04 · · · · · · · · · · · · 21.5 2.13e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ni XII 154.16 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 14.2 1.06e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ni XIII 157.73 · · · · · · · · · · · · 5.2 2.37e-04 · · · · · · · · · · · · 13.1 9.58e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ni XIII 164.15 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 12.2 1.25e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe IXk 171.07 · · · · · · 10.2 9.57e-04 36.7 9.91e-03 2.8 4.68e-04 · · · · · · 52.5 2.11e-02 · · · · · · · · · · · · · · · · · · · · · · · · 7.1 3.01e-04
O VIk 172.86 · · · · · · · · · · · · 7.8 7.16e-04 · · · · · · · · · · · · 11.9 1.48e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe Xk 174.53 · · · · · · 7.9 6.97e-04 28.6 7.33e-03 · · · · · · · · · · · · 44.1 1.83e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·









λlab AY Cet  Eri Procyon BF Lyn ξ UMa α Cen V824 Ara LQ Hya BY Dra BH CVn β Cet (2000)
Ion (A) S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux
Fe XIk,l 180.40 · · · · · · 8.1 1.15e-03 21.7 6.46e-03 · · · · · · · · · · · · 37.3 1.89e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Medium Wavelength Spectrometer
Fe IXk 171.07 · · · · · · 7.0 8.91e-04 32.9 9.30e-03 · · · · · · 7.9 6.85e-04 44.1 1.74e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe Xk 174.53 · · · · · · 8.0 1.05e-03 27.8 7.03e-03 · · · · · · 8.2 7.01e-04 37.6 1.34e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe Xk 177.24 · · · · · · 7.1 8.87e-04 21.0 4.40e-03 · · · · · · · · · · · · 29.8 9.04e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIk,l 180.40 · · · · · · 12.3 1.72e-03 25.6 6.08e-03 · · · · · · · · · · · · 39.8 1.40e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XI 182.17 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 8.0 1.34e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe X 184.54 · · · · · · 6.7 8.45e-04 11.3 1.94e-03 · · · · · · · · · · · · 16.3 3.85e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ca XIV 186.61 · · · · · · 13.6 1.70e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XI 188.22 · · · · · · 6.0 7.36e-04 24.9 6.15e-03 · · · · · · 10.2 1.01e-03 37.8 1.54e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe X 190.04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 8.5 1.69e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
S XIm 191.27 · · · · · · 8.2 8.42e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIIn 192.39 · · · · · · 7.1 8.04e-04 · · · · · · · · · · · · 7.6 6.03e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIIo 193.51 · · · · · · 9.4 1.25e-03 25.0 6.50e-03 · · · · · · 9.2 8.87e-04 38.1 1.53e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XII 195.12 · · · · · · 13.0 2.07e-03 20.3 4.52e-03 · · · · · · 9.1 8.58e-04 34.1 1.22e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIII 202.04 · · · · · · 12.7 2.02e-03 18.5 4.33e-03 · · · · · · · · · · · · 32.2 1.29e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIIIp 203.83 · · · · · · 8.1 1.30e-03 8.4 1.29e-03 · · · · · · · · · · · · 19.2 5.52e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIVq 211.33 · · · · · · 11.7 2.17e-03 14.1 2.58e-03 · · · · · · 8.5 7.93e-04 25.2 8.46e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIV 220.10 · · · · · · 7.2 9.79e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ar XVr 221.15 · · · · · · · · · · · · · · · · · · · · · · · · 9.3 9.00e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XVs 233.87 · · · · · · 5.4 8.20e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ni XVII 249.12 · · · · · · · · · · · · · · · · · · · · · · · · 7.1 7.07e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIII 251.95 · · · · · · · · · · · · 8.1 1.56e-03 · · · · · · 8.6 9.65e-04 14.8 4.20e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
He II 256.32 · · · · · · · · · · · · · · · · · · · · · · · · 17.0 2.87e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
S XIII 256.68 · · · · · · 19.5 5.53e-03 33.4 1.25e-02 · · · · · · · · · · · · 44.7 2.44e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XVI 262.97 · · · · · · 6.6 8.53e-04 · · · · · · · · · · · · 10.2 1.05e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIV 264.78 · · · · · · 10.8 1.77e-03 15.5 3.12e-03 · · · · · · 8.8 8.58e-04 20.1 5.94e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIV 270.51 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 13.2 2.82e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Si X 271.98 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 9.3 1.57e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIV 274.20 · · · · · · 10.4 1.73e-03 13.9 2.40e-03 · · · · · · 9.8 9.57e-04 24.2 7.57e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Si Xt 277.26 · · · · · · · · · · · · 12.1 1.91e-03 · · · · · · · · · · · · 14.7 3.37e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XV 284.15 · · · · · · 33.2 1.14e-02 27.9 7.58e-03 2.9 7.33e-04 27.5 5.94e-03 56.0 3.11e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
He II 303.78 · · · · · · 39.4 1.59e-02 79.0 5.26e-02 5.8 4.10e-03 43.2 1.71e-02 104.0 9.38e-02 · · · · · · · · · · · · · · · · · · 19.6 9.81e-03 · · · · · ·
Fe XVu 312.54 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 14.7 2.97e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Si VIIIv 314.33 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 20.8 4.89e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Si VIII 319.83 · · · · · · · · · · · · 15.5 2.78e-03 · · · · · · · · · · · · 22.5 5.36e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XVI 335.41 · · · · · · 34.0 9.59e-03 22.9 4.28e-03 4.0 1.01e-03 35.1 7.78e-03 52.8 2.22e-02 · · · · · · · · · · · · · · · · · · 2.5 3.24e-04 · · · · · ·
Si IXw 344.95 · · · · · · · · · · · · 17.6 2.13e-03 · · · · · · · · · · · · 23.8 4.61e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XVI 360.80 · · · · · · 24.8 4.95e-03 20.0 2.97e-03 3.1 6.54e-04 24.8 3.52e-03 42.7 1.33e-02 · · · · · · · · · · · · · · · · · · 1.4 2.22e-04 · · · · · ·
Fe XII 364.47 · · · · · · · · · · · · 15.1 1.69e-03 · · · · · · · · · · · · 27.0 5.64e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Mg IX 368.06 · · · · · · 8.9 1.06e-03 28.5 5.79e-03 · · · · · · 8.3 5.36e-04 49.3 1.71e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Long Wavelength Spectrometer
He II 303.78 · · · · · · 46.7 1.80e-02 95.4 5.46e-02 · · · · · · 49.6 1.54e-02 110.4 8.19e-02 · · · · · · · · · · · · · · · · · · 26.4 1.10e-02 · · · · · ·
Si VIII 319.83 · · · · · · 3.7 3.34e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ni XVIII 320.56 · · · · · · 3.2 2.59e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

















λlab AY Cet  Eri Procyon BF Lyn ξ UMa α Cen V824 Ara LQ Hya BY Dra BH CVn β Cet (2000)
Ion (A) S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux
Mg V 353.09 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2.2 2.19e-04 · · · · · ·
Ar XVI 353.92 · · · · · · 6.0 5.82e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XVI 360.80 · · · · · · 24.7 4.38e-03 13.8 2.01e-03 · · · · · · 27.2 3.46e-03 30.7 8.17e-03 · · · · · · · · · · · · · · · · · · 2.2 1.78e-04 · · · · · ·
Mg IX 368.06 · · · · · · 8.2 8.95e-04 32.3 6.41e-03 · · · · · · · · · · · · 37.8 1.10e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
S XIV 417.66 · · · · · · 9.0 1.18e-03 · · · · · · · · · · · · 12.0 9.58e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ne VII 465.22 · · · · · · 6.6 6.32e-04 18.7 2.67e-03 · · · · · · 10.1 6.14e-04 23.9 4.69e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Si XII 499.41 · · · · · · 11.3 1.59e-03 · · · · · · · · · · · · 14.7 1.45e-03 26.7 6.35e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Si XII 520.67 · · · · · · 7.6 1.10e-03 · · · · · · · · · · · · 10.4 9.67e-04 17.9 4.11e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
O IV 554.51 · · · · · · · · · · · · 20.7 5.87e-03 · · · · · · · · · · · · 22.5 7.50e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
O V 629.72 · · · · · · · · · · · · 12.6 5.39e-03 · · · · · · · · · · · · 21.8 1.56e-02 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Note. — “Flux” represents Flux at Earth, expressed in ph cm−2 s−1 in the line. Iron lines marked with * were not considered in the EMD calculation. Columns with S/N represent the signal-to-noise ratio
S/[S + B(1 + 1/n)]1/2, where S is net signal, B is the estimated average background, and n is the oversampling ratio (i.e., the number of background pixels to the number of source pixels in the image), having a
typical value of n10–15 in our extraction. S and B are calculated for the total integrated line signal (minus continuum for SW lines) and background.
aBlend with Ne VIII λ88.12.
bBlend with Fe XXI λ91.28. Both lines are included in measurement and modeled accordingly.
cBlend with Ne VIII λ98.11 and λ98.27, and with Fe XXI λ97.88 in most cases
dPossible blend with Fe XXII λ100.78 and Fe XVII λ100.89
eBlend with O VIII Hα lines between λ102.35 and λ102.51. Models indicate these lines should not contribute significantly.
fBlend with Ne VII λ106.09
gBlend with Ne VIII λ107.099 and Fe XXI λ108.12.
hPotential blend with O VI λ116.349.
iBlend with Fe XX λ132.85. Both lines are included in measurement and modeled accordingly.
jBlended with Fe XXI λ142.27. Both lines are included in measurement.
kThese lines are near the spectrometer limits and may be difficult to measure in either SW or MW. Lack of redundant measurements indicates that the lines were weak and/or noisy.
lBlend with Fe X λ180.41, Fe XXI λ180.55 and Fe XI λ180.60. All lines included in measurement and modeled accordingly.
mPossible blends with Fe XI λ191.21 and Ar XIV λ191.36.
nBlend with Fe XXIV λ192.04.
oMay include blend of Fe XII λ192.39, Fe XI λ192.83 and possibly other weaker components.
pComplex blend with Fe XIII λ203.79, λ204.26, Fe XVII λ204.65, and possibly other weaker components.
qBlend with Fe XII λ211.74. Both lines are included in measurement.
rPossible blend with S XII λ221.43.
sComplex blend.
tBlend with Mg VII λ277.00.
uBlend with Fe XIII λ312.11, and C IV λ312.42
vBlend with Mg VIII λ313.75, λ315.04.









EUVE line fluxes (II)
λlab σ
2 CrB AR Psc CC Eri VY Ari V478 Lyr AR Lac (q) AR Lac (f) YY Gem DH Leo ER Vul FK Aqr
Ion (A) S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux S/N Flux
Short Wavelength Spectrometer
Ne VIIIa 88.08 22.0 2.76e-04 · · · · · · 6.3 2.14e-04 · · · · · · 4.1 1.53e-04 · · · · · · 3.2 3.42e-04 4.6 1.08e-04 2.5 6.01e-05 · · · · · · 4.6 8.66e-05
Fe XIXa 91.02 · · · · · · · · · · · · · · · · · · · · · · · · 2.2 5.89e-05 4.3 1.41e-04 2.0 1.61e-04 · · · · · · · · · · · · · · · · · · 3.9 6.27e-05
Fe XVIII 93.92 22.8 1.72e-03 5.0 9.11e-05 10.1 3.62e-04 9.5 3.79e-04 5.1 1.84e-04 9.6 4.46e-04 5.6 6.28e-04 10.4 2.71e-04 9.6 3.20e-04 10.0 2.90e-04 16.1 4.46e-04
Si VI 96.02 4.5 1.66e-04 · · · · · · · · · · · · 5.1 1.79e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXI 97.88 5.7 1.64e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Ne VIIIa 98.13 7.1 3.79e-04 4.6 7.53e-05 7.8 2.27e-04 8.1 3.27e-04 · · · · · · 6.6 2.59e-04 2.2 1.61e-04 7.8 1.65e-04 4.9 1.17e-04 5.1 1.05e-04 14.7 3.74e-04
Fe XIX 101.55 10.5 4.63e-04 · · · · · · 5.7 1.39e-04 5.6 1.80e-04 4.4 1.28e-04 5.3 1.78e-04 3.3 2.43e-04 6.0 1.07e-04 5.8 1.43e-04 9.7 2.79e-04 7.3 1.22e-04
Fe XXIa 102.22 10.2 4.85e-04 5.4 9.33e-05 7.7 2.13e-04 8.2 3.31e-04 2.7 6.47e-05 7.5 2.96e-04 4.4 4.13e-04 7.4 1.35e-04 4.5 9.57e-05 · · · · · · 11.2 2.13e-04
Ne VIII 103.08 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 5.9 1.02e-04
Fe XVIII 103.94 12.5 6.28e-04 2.4 3.32e-05 7.3 2.01e-04 7.6 3.06e-04 4.4 1.30e-04 4.3 1.42e-04 2.9 2.35e-04 6.7 1.26e-04 3.9 7.70e-05 6.3 1.32e-04 7.9 1.57e-04
Ne VIIa 106.19 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 10.5 6.97e-05 · · · · · · · · · · · · · · · · · ·
Fe XIXa 108.37 22.6 1.50e-03 6.6 1.09e-04 10.7 3.40e-04 11.8 5.64e-04 6.7 2.51e-04 11.1 5.74e-04 6.4 7.37e-04 8.5 1.60e-04 7.8 2.19e-04 7.9 1.86e-04 14.6 3.66e-04
Fe XIX 109.97 6.4 2.57e-04 3.6 4.76e-05 · · · · · · 2.9 7.70e-05 · · · · · · 3.8 1.16e-04 2.9 2.01e-04 5.1 9.46e-05 4.1 8.80e-05 3.1 5.19e-05 5.2 7.62e-05
Fe XX 110.63 5.7 1.86e-04 2.4 2.61e-05 3.3 7.68e-05 4.9 1.64e-04 · · · · · · 3.8 1.05e-04 2.3 1.67e-04 · · · · · · · · · · · · 2.6 3.93e-05 · · · · · ·
Fe XIX 111.70 10.3 4.83e-04 · · · · · · 4.2 9.80e-05 6.2 2.16e-04 · · · · · · 3.5 1.05e-04 · · · · · · · · · · · · · · · · · · · · · · · · 5.3 7.82e-05
Fe XXII 114.41 8.1 3.87e-04 3.6 5.92e-05 3.7 8.44e-05 3.9 1.21e-04 · · · · · · 5.7 1.59e-04 3.6 3.12e-04 5.8 9.34e-05 3.7 7.25e-05 4.8 9.79e-05 6.7 1.27e-04
Fe XXIIa 116.28 · · · · · · · · · · · · 3.0 7.51e-05 5.7 2.28e-04 · · · · · · · · · · · · · · · · · · 4.3 6.18e-05 · · · · · · · · · · · · · · · · · ·
Fe XXII 117.17 25.9 2.33e-03 6.9 1.52e-04 8.3 3.02e-04 15.8 1.00e-03 4.7 1.75e-04 14.7 1.01e-03 8.1 1.10e-03 9.9 2.30e-04 9.8 3.46e-04 10.1 3.06e-04 15.1 4.32e-04
Fe XX 118.66 10.8 6.04e-04 4.4 7.87e-05 5.1 1.43e-04 8.3 3.38e-04 3.3 1.07e-04 4.7 1.87e-04 2.9 2.58e-04 4.1 7.07e-05 6.2 1.80e-04 7.0 1.85e-04 6.5 1.25e-04
Fe XIX 120.00 8.3 4.48e-04 3.4 5.48e-05 4.3 1.13e-04 6.4 2.56e-04 2.8 8.98e-05 4.7 1.92e-04 1.9 2.65e-14 · · · · · · 3.9 9.78e-05 4.1 9.27e-05 6.3 1.28e-04
Fe XXI 121.21 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 3.6 8.92e-05 · · · · · · 2.9 4.73e-05
Fe XX 121.83 17.0 1.32e-03 4.2 7.12e-05 5.6 1.84e-04 5.7 2.30e-04 3.1 1.12e-04 8.0 4.22e-04 4.1 4.99e-04 5.9 1.48e-04 6.9 2.25e-04 7.9 2.53e-04 9.7 2.33e-04
Fe XXI 128.73 23.7 2.68e-03 7.5 2.02e-04 7.3 3.33e-04 12.8 9.01e-04 4.4 2.10e-04 12.4 9.70e-04 7.6 1.28e-03 7.7 2.20e-04 8.5 3.58e-04 11.1 4.85e-04 14.2 4.86e-04
Fe VIII 130.94 · · · · · · · · · · · · 3.3 1.28e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXIIIa132.85 39.1 7.56e-03 14.6 6.54e-04 13.6 9.60e-04 24.9 2.89e-03 10.3 7.08e-04 21.8 2.94e-03 16.4 5.02e-03 15.4 7.14e-04 16.4 1.14e-03 15.7 1.00e-03 26.5 1.61e-03
Fe XXII 135.78 17.0 1.87e-03 · · · · · · 5.2 2.48e-04 10.0 7.02e-04 2.6 1.28e-04 9.1 7.12e-04 5.8 1.02e-03 5.5 1.54e-04 6.6 2.09e-04 5.5 2.01e-04 13.9 4.99e-04
Fe XXIa 142.16 4.8 3.73e-04 · · · · · · · · · · · · 3.6 2.27e-04 · · · · · · 4.0 2.50e-04 2.2 3.76e-04 · · · · · · · · · · · · · · · · · · · · · · · ·
Fe IXa 171.07 2.4 2.81e-04 3.0 2.06e-04 · · · · · · 3.9 6.11e-04 1.6 2.39e-04 2.2 2.84e-04 2.3 9.74e-04 · · · · · · · · · · · · · · · · · · · · · · · ·
Fe Xa 174.53 · · · · · · 4.8 4.83e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 5.8 3.42e-04
Medium Wavelength Spectrometer
Fe IXa 171.07 3.0 5.74e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 4.6 2.81e-04
Fe XIa 180.40 · · · · · · · · · · · · 2.3 3.48e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 5.4 3.37e-04
Fe X 184.54 · · · · · · · · · · · · 2.5 3.81e-04 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXIVb192.04 11.6 5.69e-03 · · · · · · 3.1 5.83e-04 7.2 1.97e-03 · · · · · · 7.4 1.44e-03 8.9 5.34e-03 5.0 7.40e-04 3.2 5.29e-04 3.5 5.05e-04 9.2 7.89e-04
Fe XII 195.12 · · · · · · · · · · · · · · · · · · 2.4 3.90e-04 · · · · · · · · · · · · 3.4 1.40e-03 · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XIIIa 203.83 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2.5 8.25e-04 3.2 5.43e-04 · · · · · · · · · · · · · · · · · ·
Fe XIVa 211.33 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2.0 7.47e-04 3.6 5.93e-04 · · · · · · · · · · · · · · · · · ·
Ar XVa 221.15 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 4.7 7.63e-04 · · · · · · · · · · · · 9.1 8.58e-04
Ni XVII 249.12 4.1 1.80e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
Fe XXIVc255.10 7.8 3.60e-03 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 11.0 1.95e-03 3.5 5.15e-04 · · · · · · · · · · · · · · · · · ·
He II 256.32 4.3 1.58e-03 · · · · · · 2.9 6.51e-04 · · · · · · · · · · · · · · · · · · 4.5 2.30e-03 5.0 8.66e-04 · · · · · · · · · · · · 14.2 2.07e-03
Fe XV 284.15 7.9 3.11e-03 · · · · · · 2.4 4.44e-04 · · · · · · · · · · · · 4.0 5.10e-04 2.1 8.32e-04 6.0 1.02e-03 3.4 6.79e-04 1.8 2.27e-04 15.7 2.00e-03
He II 303.78 21.8 2.44e-02 · · · · · · 8.1 2.88e-03 15.2 6.42e-03 · · · · · · 18.0 8.20e-03 7.8 1.27e-02 17.2 6.27e-03 10.3 3.36e-03 5.4 1.87e-03 35.0 7.65e-03
Fe XVI 335.41 13.3 5.43e-03 · · · · · · 3.6 6.53e-04 2.5 3.49e-04 · · · · · · 6.6 7.91e-04 5.1 2.26e-03 8.3 1.30e-03 4.5 7.78e-04 1.4 1.70e-04 17.8 1.96e-03
Fe XVI 360.80 6.9 1.84e-03 · · · · · · · · · · · · · · · · · · · · · · · · 3.3 3.19e-04 3.4 1.11e-03 6.1 6.45e-04 1.4 1.63e-04 1.9 1.66e-04 12.2 9.97e-04
Long Wavelength Spectrometer
He II 303.78 25.7 2.50e-02 · · · · · · 10.7 3.87e-03 19.4 7.40e-03 · · · · · · 21.2 7.95e-03 9.4 1.14e-02 25.1 9.67e-03 13.2 3.58e-03 7.1 2.30e-03 37.5 6.30e-03
Fe XVI 335.41 13.4 5.14e-03 · · · · · · 6.4 1.06e-03 2.9 3.62e-04 · · · · · · 7.0 1.05e-03 1.4 3.48e-04 12.4 2.36e-03 6.0 8.84e-04 3.0 3.95e-04 21.0 1.69e-03
Mg V 353.09 · · · · · · · · · · · · 1.9 2.08e-04 · · · · · · · · · · · · 3.4 2.52e-04 · · · · · · 5.2 5.27e-04 · · · · · · · · · · · · · · · · · ·

























































































































































































































































































































































































































































































































40 Sanz Forcada, Brickhouse & Dupree
Table 5
Line fluxes from IUE low resolution spectra.
Star SWP t (s) Date C III λ1176 N V λ1240 C II λ1336 Si IV λ1396 C IV λ1549
AY Cet 31246 5400 1987 Jun 25 5.00E-13 ( 7.9) 6.67E-14 ( 5.0) 3.60E-13 (14.9) 2.42E-13 (10.4) 9.06E-13 (30.5)
AR Psc 28524 7800 1986 Jun 21 2.47E-13 ( 7.3) 1.26E-13 (11.6) 3.57E-13 (23.1) 1.45E-13 (17.1) 7.58E-13 (45.6)
CC Eri 40462 5400 1990 Dec 12 1.18E-13 ( 4.1) 1.91E-13 (20.4) 3.40E-13 (30.4) 1.10E-13 (14.3) 5.37E-13 (24.7)
VY Ari 32099 3600 1987 Oct 15 8.89E-14 ( 3.4) 8.88E-14 ( 7.8) 3.82E-13 (32.3) 8.00E-14 ( 9.9) 4.70E-13 (26.9)
 Eri 22032 4199 1984 Jan 18 4.35E-13 (11.1) 1.59E-13 (11.2) 8.49E-13 (42.3) 2.93E-13 (23.6) 1.17E-12 (48.3)
Capella 35279 600 1989 Jan 7 1.53E-11 (24.6) 8.01E-12 (40.4) 2.54E-11 (56.7) 1.40E-11 (59.0) 4.16E-11 (59.0)
YY Gem 18693 5700 1982 Nov 30 1.51E-13 ( 4.2) 6.60E-14 ( 5.7) 2.31E-13 (16.8) 1.55E-13 (11.5) 4.68E-13 (20.0)
Procyon 27836 60 1986 Mar 3 4.10E-12 ( 5.3) 2.69E-12 ( 9.7) 9.09E-12 (27.1) 2.79E-12 ( 9.7) 1.12E-11 (19.5)
BF Lyn 56258 3600 1995 Dec 1 1.32E-13 ( 2.4)    2.82E-13 (22.7) 5.61E-14 ( 4.9) 4.37E-13 (23.3)
LQ Hya 49607 10798 1993 Dec 16 1.09E-13 ( 4.7) 4.51E-14 ( 8.3) 2.48E-13 (36.0) 9.87E-14 (17.1) 4.22E-13 (44.4)
DH Leo 30661 12599 1987 Mar 30 8.41E-14 ( 4.2) 5.76E-14 ( 8.9) 2.56E-13 (30.7) 7.45E-14 (11.4) 3.89E-13 (31.9)
ξ UMa A 10890 4800 1980 Dec 25 2.61E-13 ( 6.9) 1.21E-13 ( 8.4) 5.91E-13 (27.6) 3.01E-13 (21.2) 7.80E-13 (29.4)
ξ UMa B 53020 1200 1994 Dec 9 5.39E-13 ( 3.2) 2.67E-13 ( 7.1) 8.59E-13 (23.5) 3.95E-13 (14.2) 1.04E-12 (27.4)
BH CVn 7344 2100 1979 Dec 8 5.14E-13 ( 7.9) 3.39E-13 (13.9) 9.41E-13 (33.3) 5.07E-13 (19.6) 1.45E-12 (32.3)
α Cen A 55433 2100 1995 Aug 06       2.23E-12 (38.6) 8.53E-13 (25.0) 2.21E-12 (33.0)
α Cen B 19705 2400 1993 Apr 11 8.23E-13 ( 8.0)    1.33E-12 (23.8) 3.02E-13 ( 9.9) 1.05E-12 (24.4)
σ2 CrB 33823 2400 1988 Jun 28 9.19E-13 (11.8) 4.19E-13 (17.0) 1.49E-12 (50.7) 7.90E-13 (35.4) 2.61E-12 (60.5)
V824 Ara 15018 6000 1981 Sep 17 3.92E-13 ( 9.6) 1.30E-13 ( 9.4) 4.99E-13 (22.0) 1.65E-13 (13.8) 6.76E-13 (30.2)
V478 Lyr 24495 10800 1984 Nov 17 4.05E-14 ( 3.3) 3.47E-14 ( 8.0) 1.09E-13 (23.6) 6.01E-14 (11.1) 1.81E-13 (26.2)
ER Vul 41645 6000 1991 May 17 1.29E-13 ( 3.8) 5.75E-14 ( 6.0) 2.99E-13 (31.4) 1.69E-13 (20.2) 6.05E-13 (39.6)
AR Lac 15159 6000 1981 Oct 2    1.80E-13 (16.9) 7.82E-13 (34.9) 2.40E-13 (26.5) 1.49E-12 (65.4)
AR Lac (f) 40316 1800 1990 Dec 13 1.07E-12 (10.8) 5.16E-13 (17.6) 1.41E-12 (46.2) 7.56E-13 (32.4) 4.11E-12 (52.1)
FK Aqr 6476 7800 1979 Sep 11 1.93E-13 ( 9.0) 1.10E-13 (12.1) 2.93E-13 (25.6) 1.14E-13 (13.1) 6.73E-13 (39.0)
BY Dra 15177 7200 1981 Oct 4 1.28E-13 ( 6.2) 1.28E-13 (17.1) 2.69E-13 (26.2) 5.18E-14 ( 9.4) 5.05E-13 (40.6)
Note. | Column (1): Name of the star [in AR Lac, (f) refers to spectrum in flaring or active stage]. Column (2) displays the spectra
SWP number. Column (3) and (4) represents exposure time and date, respectively, of the observation. Column (5) to (10) represent flux
at Earth, in erg cm−2 s−1, and S/N in parenthesis [S/N is the signal to noise ratio, i. e., the total flux in the line (minus corresponding
continuum) divided by the square root of the quadratic summation of the errors associated with each point of the line].
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Table 6
Electron Density Inferred from High Ionization Stages of Iron














AY Cet · · · 12.7+0.4−0.5 · · · · · · · · · · · · 12.7
AR Psc 13.3+0.2−0.4 12.7
+0.2
−0.3 · · · · · · · · · · · · 13.1
CC Eri 13.0+0.3−0.5 13.0
+0.2
−0.2 · · · 13.6+0.2−0.2 · · · · · · 13.3
VY Ari · · · 12.4+0.2−0.2 12.9+0.8−0.7 13.8+0.2−0.2 · · · · · · 13.4
 Eri · · · 13.7+0.2−0.2 · · · · · · · · · 13.1+.09−0.2 13.5
YY Gem 13.4+0.1−0.2 13.0
+0.2
−0.2 · · · · · · · · · · · · 13.2
BF Lyn · · · 12.9+0.4−0.7 · · · · · · · · · · · · 12.9
DH Leo 12.6+0.4−.09 11.9
+0.4
−0.9 · · · · · · · · · · · · 12.4
ξ Uma 11.8+0.8−N/A 12.1
+0.2
−0.3 · · · · · · · · · · · · 12.0
BH CVn 13.4+0.1−0.2 13.3
+.09
−0.2 · · · · · · · · · · · · 13.3
α Cen · · · 13.4+0.1−0.2 · · · · · · · · · · · · 13.4
σ2 CrB 12.1+0.2−N/A · · · 13.3+0.7−0.6 13.0+0.1−0.2 · · · · · · 13.0
V824 Ara · · · 12.3+0.5−N/A · · · · · · · · · · · · 12.3
V478 Lyr · · · 12.1+0.4−N/A · · · · · · · · · 13.0+0.1−0.3 12.7
ER Vul 12.5+0.3−0.3 · · · · · · 12.2+0.5−N/A · · · · · · 12.4
AR Lac (q) 11.4+1.−N/A 12.2
+0.2
−0.4 · · · 13.4+0.2−0.2 12.5+0.4−0.5 12.4+0.4−0.4 12.8
AR Lac (f) 13.0+0.3−0.5 12.2
+0.3
−0.5 · · · 13.6+0.2−0.5 · · · · · · 13.2
FK Aqr 13.1+.09−0.2 12.6
+0.2
−0.1 · · · · · · 11.6+0.5−N/A 12.0+0.2−N/A 12.6
BY Dra 13.5+0.3−0.6 · · · · · · · · · · · · 13.0+0.2−0.4 13.3






respectively. Values expressed represent log Ne in units of cm−3, with error bars on
the density obtained from 1-σ errors on the flux measurements. AR Lac (q) and (f) corresponds to the
\quiescent" and flaring observations of 1993+1997 and 2000 respectively.
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Table 7





(K) β Cet AY Cet AR Psc CC Eri VY Ari  Eri YY Gem Procyon BF Lyn LQ Hya DH Leo
4.0 51.85: 52.20: 52.30: 51.20: 52.60: 50.30: 50.70: 51.40: 51.40: 51.60: 52.00:
4.1 51.80: 52.15: 52.00: 50.90: 52.30: 50.10: 50.65: 51.30: 51.30: 51.30: 51.80:
4.2 51.75 52.10 51.90 50.80 52.00 49.90 50.60 51.10 51.20 51.10 51.60
4.3 51.65 52.05 51.70 50.60 51.80 49.75 50.50 50.80 51.10 50.80 51.40
4.4 51.50 52.00 51.60 50.40 51.50 49.60 50.40 50.70 50.90 50.60 51.20
4.5 51.30 51.95 51.40 50.20 51.30 49.50 50.35 50.60 50.70 50.40 50.90
4.6 51.20 51.90 51.15 49.80 50.90 49.35 50.30 50.55 50.40 50.20 50.50
4.7 51.00 51.80 51.10 49.60 50.60 49.15 50.00 50.10 50.25 50.00 50.25
4.8 50.90 51.80 51.00 49.45 50.55 48.90 49.80 49.90 50.30 49.85 50.20
4.9 50.80 51.60 50.95 49.45 50.55 48.70 49.80 49.80 50.10 49.75 50.30
5.0 50.70 51.20 50.75 49.45 50.50 48.70 49.55 49.65 49.60 49.70 50.20
5.1 50.80 50.94 50.60 49.40 50.40 48.70 49.60 49.60 49.30 49.60 49.90
5.2 50.90 50.90 50.40 49.40 50.35 48.60 49.50 49.55 49.10 49.50 49.90
5.3 50.80 50.85 50.40 49.25 50.30 48.30 49.40 49.60 49.10 49.30 49.80
5.4 50.60: 50.70: 50.10: 49.20: 50.20: 48.00: 49.30: 49.20: 49.20: 49.25: 49.80:
5.5 50.30: 50.60: 49.90: 49.10: 50.00: 47.80: 49.30: 49.00: 49.30: 49.20: 49.80:
5.6 50.00: 50.40: 49.90: 49.10: 49.90: 47.50: 49.40: 48.90: 49.40: 49.20: 49.80:
5.7 49.55 50.00: 49.90 49.20: 49.90 47.60 49.50: 49.00 49.50 49.50: 49.90:
5.8 49.35 49.80: 50.10 49.30: 50.10 47.80 49.70: 49.10 49.60 49.50: 50.00:
5.9 49.40 49.80: 50.40 49.40 50.30 48.30 49.80: 49.30 49.70 49.70: 50.10:
6.0 49.50 49.90: 50.70 49.60 50.50 48.85 49.75: 49.50 49.80 49.80: 50.20:
6.1 49.65: 50.00: 50.95 49.70 50.70 49.15 49.70 49.70 50.00: 49.90: 50.30:
6.2 49.85: 50.00: 50.90: 49.80 50.90 49.30 49.75 49.90 50.20: 49.90: 50.40
6.3 49.95: 50.10: 50.90: 49.85 51.20 49.60 49.90 50.00 50.30 50.00: 50.50
6.4 50.15: 50.20: 51.00: 49.90 51.30 50.08 50.00 49.80 50.35 50.00: 50.70
6.5 50.45: 50.50: 51.10: 50.20 51.30 50.07 50.10 49.50 50.50 50.10: 50.90
6.6 50.95 50.90 51.20 50.40 51.40 49.88 50.40 49.40 50.90 50.20 51.10
6.7 52.20 51.70 51.30 50.76 51.50 49.95 50.90 49.50 51.65 50.70 51.53
6.8 52.60 52.40 51.50 51.17 52.00 49.85 51.20 49.50 51.60 51.45 51.92
6.9 52.50 52.70 51.60 51.20 52.60 49.60 51.20 49.45 51.20 51.40 51.91
7.0 52.20 52.60 51.80 50.60 52.52 49.20 51.09 49.55 51.15 51.15 51.65
7.1 51.90 51.40 51.80 50.50 51.90 48.90 50.50 49.50 51.10 50.95 51.35
7.2 51.70 51.00 51.50 50.35 52.10 48.80 50.40 49.30 51.00 50.90 51.40
7.3 51.60 50.80 51.60 50.25 52.20 48.70 50.50 49.10 50.90 50.90 51.40
7.4 51.50 50.50 51.60: 50.20 52.30 48.70 50.50 48.80 50.80 50.90: 51.40
7.5 51.50: 50.40: 51.60: 50.20: 52.30: 48.70: 50.50: 48.20: 50.70: 50.90: 51.40:
7.6 51.50: 50.40: 51.60: 50.20: 52.30: 48.70: 50.50: 48.20: 50.70: 50.90: 51.40:
7.7 51.50: 50.40: 51.60: 50.20: 52.30: 48.70: 50.50: 48.20: 50.70: 50.90: 51.40:
7.8 51.50: 50.40: 51.60: 50.20: 52.30: 48.70: 50.50: 48.20: 50.70: 50.90: 51.40:
aEmission measure, where Ne and NH are electron and hydrogen densities, in cm
−3. A colon indicates that the
EMD value is uncertain because few lines occur in the temperature region.
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Table 8





(K) ξ UMa BH CVn α Cen σ2 CrB V824 Ara V478 Lyr ER Vul AR Lacb AR Lacc FK Aqr BY Dra
4.0 51.30: 52.60: 49.40: 52.40: 52.20: 51.50: 52.50: 53.01: 53.10: 50.40: 51.40:
4.1 50.90: 52.40: 49.30: 52.20: 52.00: 51.30: 52.20: 52.70: 52.70: 50.30: 51.10:
4.2 50.70 52.30 49.20 52.10 51.80 51.10 52.00 52.40 52.50 50.20 50.80
4.3 50.50 52.20 49.10 51.80 51.60 50.90 51.80 52.10 52.30 50.10 50.70
4.4 50.40 52.00 49.05 51.50 51.30 50.60 51.60 51.80 52.10 50.00 50.60
4.5 50.35 51.80 49.00 51.30 51.20 50.40 51.40 51.60 51.90 49.90 50.40
4.6 50.30 51.60 48.90 51.25 51.10 50.20 51.00 51.40 51.70 49.80 50.20
4.7 50.15 51.50 48.70 51.10 51.00 50.00 50.85 51.25 51.65 49.60 49.90
4.8 49.80 51.30 48.40 50.95 50.70 49.70 50.85 51.20 51.60 49.35 49.80
4.9 49.60 51.10 48.00 50.75 50.50 49.60 50.75 51.10 51.50 49.35 49.65
5.0 49.30 51.05 47.70 50.60 50.45 49.70 50.80 51.05 51.45 49.25 49.65
5.1 49.20 51.10 47.50 50.70 50.40 49.80 50.70 51.05 51.40 49.20 49.60
5.2 49.30 51.20 47.30 50.60 50.35 49.72 50.50 50.85 51.30 49.15 49.40
5.3 49.30 51.10 47.30: 50.50 50.30 49.60 50.20 50.55 51.10 49.00 49.40
5.4 49.10: 50.60: 47.40: 50.30: 50.20: 49.60: 50.00: 50.35: 50.80: 48.80: 49.40:
5.5 48.90: 50.20: 47.50: 49.90: 50.00: 49.50: 49.90: 50.10: 50.40: 48.50: 49.30:
5.6 48.50: 50.17: 47.65: 49.70: 49.90: 49.50: 49.80: 50.00: 50.20: 48.20: 49.30:
5.7 48.40 50.15: 48.00 49.60: 49.90: 49.50: 49.90: 49.85: 50.10 48.10 49.40:
5.8 48.60 50.20: 48.40 49.60 50.10: 49.40 50.00: 49.80 50.20 48.20 49.50:
5.9 48.70 50.25: 48.80 49.70 50.30: 49.50 50.20: 49.80 50.30 48.40 49.60:
6.0 49.00 50.30: 49.10 49.80: 50.50: 49.70: 50.50: 49.90: 50.50 48.70 49.70:
6.1 49.50 50.40: 49.25 50.00: 50.70: 49.80: 50.60: 50.00: 51.20 49.10 49.80:
6.2 50.10 50.70: 49.35 50.30 50.80: 49.90: 50.70: 50.10: 51.40 49.75 49.80:
6.3 50.50 51.00: 49.45 50.50 50.90: 50.10: 50.80 50.30 51.40 49.90 49.90:
6.4 50.40 51.10: 49.40 50.80 51.00: 50.30: 50.90 50.90 51.50 49.50 49.90:
6.5 50.30 51.10: 49.10 51.40 51.10: 50.50: 51.10 51.20 51.60 49.70 50.00:
6.6 50.40 51.30 49.00 52.10 51.20 50.90 51.50 51.40 51.70 49.80 50.20
6.7 50.93 51.50 48.90 52.30 51.40 51.40 52.10 51.70 51.90 50.31 51.00
6.8 51.12 51.95 48.85 52.15 52.20 51.90 52.30 52.20 52.28 50.66 51.55
6.9 50.85 52.10 48.85 52.10 52.40 51.60 52.20 52.44 52.48 50.88 51.30
7.0 50.60 52.05 48.95 52.00 51.60 51.30 52.10 52.35 52.40 50.77 51.00
7.1 50.30 51.55 48.70 51.90 51.50 51.00 51.97 52.00 52.30 50.40 50.80
7.2 50.00 51.20 48.30 52.00 51.40 51.20 51.80 51.97 52.34 50.50 50.60
7.3 49.80 50.60 48.00 52.30 51.40 51.30 51.70 52.20 52.60 50.40 50.50
7.4 49.60 50.50 47.60 52.55 51.40 51.50 51.70 52.30 52.90 50.40 50.40
7.5 49.40: 50.50: 47.30: 52.60: 51.40: 51.50: 51.70: 52.40: 53.00: 50.40: 50.40:
7.6 49.40: 50.50: 47.20: 52.60: 51.40: 51.50: 51.70: 52.40: 53.00: 50.40: 50.40:
7.7 49.40: 50.50: 47.20: 52.60: 51.40: 51.50: 51.70: 52.40: 53.00: 50.40: 50.40:
7.8 49.40: 50.50: 47.20: 52.60: 51.40: 51.50: 51.70: 52.40: 53.00: 50.40: 50.40:
aEmission Measure, where Ne and NH are electron and hydrogen densities, in cm
−3. A colon indicates that the EMD
value is uncertain because few lines occur in the temperature region.
bOnly 1993 and 1997 observations are considered in this Emission Measure Distribution.
cEmission Measure Distribution from observations of the 2000 campaign.
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Table 9
Slope [d(log EM)/d(log T)] measured below the bump, and bump height [∆(log EM)] over the slope for a given
temperature
Star Slopea Height log T [K]
β Cet         
AY Cet 0.16c 1.65 6.9
AR Psc 0.67c 0.32 7.0
CC Eri 0.47b 1.00 6.8
VY Ari 1.12c 0.87 6.9
 Eri         
YY Gem 0.58b 0.97 6.8
Procyon         
BF Lyn 0.74d 0.91 6.8
LQ Hya 1.00c 0.78 6.9
DH Leo 0.86b 0.88 6.8
ξ UMa         
BH CVn         
α Cen B         
σ2 CrB 1.70e 0.78 6.7
V824 Ara         
V478 Lyr 1.11b 1.17 6.8
ER Vul 1.07b 0.92 6.8
AR Lac (q) 1.09c 0.70 6.9
AR Lac (f) 1.16c 0.41 6.9
FK Aqr 1.08f 0.78 6.9
BY Dra         
aSlopes calculated employing the values of
log T(K): (b) 6.3, 6.4, 6.5, 7.1, 7.2, 7.3; (c)
6.5, 6.6, 6.7, 7.1, 7.2, 7.3; (d) 6.2, 6.3, 6.4, 6.9,
7.0, 7.1; (e) 6.2, 6.3, 6.4, 7.1, 7.2, 7.3; (f) 6.4,
6.5, 6.6, 7.1, 7.2, 7.3
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Table 10
Bolometric and stellar fluxes of stars in the sample a
Star B−V b.c.b Fbol FEUV
β Cet 1.03 -0.41 5.547E-06 3.557E-12
AY Cet 0.89 -0.28 2.154E-07 2.671E-12
AR Psc 0.83 -0.22 4.022E-08 2.530E-12
CC Eri 1.39 -0.90 1.883E-08 3.112E-12
VY Ari 0.96 -0.34 6.718E-08 7.155E-12
UX Ari 0.88 -0.27 8.197E-08 1.070E-11
 Eri 0.88 -0.27 1.022E-06 2.566E-12
V711 Tau 0.88 -0.27 1.386E-07 1.202E-11
Capella 0.79 -0.19 2.749E-05 1.152E-11
AB Dor 0.83 -0.22 5.158E-08 4.456E-12
YY Gem 1.45 -1.02 1.500E-08 2.024E-12
Procyon 0.43 0.01 1.793E-05 4.928E-12
σ Gem 1.12 -0.52 7.749E-07 9.330E-12
BF Lyn 0.99 -0.37 3.099E-08 2.804E-12
LQ Hya 0.93 -0.31 2.510E-08 3.735E-12
DH Leo 0.87 -0.26 1.312E-08 2.614E-12
ξ UMa B 0.43 0.01 7.476E-07 4.107E-12
BH CVn 0.40 0.02 2.573E-07 2.339E-12
α Cen B 0.88 -0.27 9.325E-06 1.030E-11
44 Boo 0.65 -0.09 3.364E-07 4.551E-12
σ2 CrB 0.51 -0.02 1.396E-07 1.199E-11
V824 Ara 0.80 -0.20 5.278E-08 5.402E-12
V478 Lyr 0.76 -0.17 2.196E-08 2.689E-12
ER Vul 0.61 -0.07 3.001E-08 2.423E-12
AR Lacc 0.76 -0.17 1.022E-07 5.211E-12
FK Aqr 1.47 -1.07 1.566E-08 4.377E-12
λ And 0.98 -0.40 1.059E-06 1.030E-11
II Peg 1.01 -0.39 4.011E-08 5.117E-12
BY Dra 1.26 -0.69 2.780E-08 3.692E-12
aFlux units are erg s−1 cm−2. Stars in the sample
displayed in Fig. 9.
bBolometric correction for the given B−V (see text).
cEUVE flux corresponding to the 1993 and 1997 ob-
servations summed.
